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LIMITED WARRANTY 



SHARP ELECTRONICS CORPORATION warrants to the first consumer purchaser that this Sharp brand 
product (the 'Product'}, when shipped in its original container, will be free from defective workmanship 
and materials and agrees that ft will, at its option, either repair the defector replace the defective Product 
or part thereof at no charge to the purchaser for parts or labor for the time period's} set forth below. 

This warranty does not apply to any appearance Items of the Product nor to the additional excluded 
item(s) set forth below nor to any product the exterior of which has been damaged or delaced, which 
has been subjected to misuse, abnormal service or handling or which has been altered or modified in 
design or construction. 

In order to enforce the rights under this limited warranty, the purchaser should follow the steps set forth 
below and provide proof of purchase to the servicer. 

The limited warranty described herein fs in addition to whatever Implied warranties may be granted to 
purchasers by law. ALL IMPLIED WARRANTIES INCLUDING THE WARRANTIES OF 
MERCHANTABILITY" AND FITNESS FOR USE ARE LIMITED TO THE PERIOD(S) FROM THE DATE 
OF PURCHASE SET FORTH BELOW. Some states do not allow limitations on how long an Implied 
warranty lasts, so the above limitation may not apply to you. 

Neither the sales personnel of the seller nor any other person Is authorized to mafte any warranties other 
than those described herein or to extend the duration of any warranties beyond the time period described 
herein on behalf of Sharp. 

The warranties described herein shall be the sole and exclusive warranties granted by Sharp and shall 
be the sole and exclusive remedy available to the purchaser. Correction of defects, in the manner and 
for the period of time described herein, shall constitute complete fulfillment of all liabilities and 
responsibilities of Sharp to the purchaser with respect to the Product and shall constitute full satisfaction 
of all claims, whether based on contract, negligence, strict liability or otherwise. In no event shall Sharp 
be liable, or in any way responsible, for any damages or defects in the Product which were caused by 
repairs or attempted repairs performed by anyone other than an authorized servicer. Nor shall Sharp 
be liable, or In any way responsible, for any incidental or consequential economic or property damage. 
Some states do not allow the exclusion of Incidental or consequential damages, so the above exclusion 
may not apply to you. 

THE WAHHANTY GIVES YOU SPECIFIC LEGAL RIGHTS. YOU MAY ALSO HAVE OTHER RIGHTS 
WHICH VARY FHOM STATE TO STATE, 

Electronic Calculator 



One (1) year parts and labor from date of purchase. 



Any consumable items such as paper, maintenance cartridge. Ink 
cartridges supplied with Ihe Product or to any equipment or any 
hardware, software, firmware, fluorescent lamp, power cords, covers, 
rubber parts, or peripherals other than Ihe Product. 

At a Sharp Authorized Servicer located In the United States. To find out 
the location of the nearest Sharp Authorized Servicer call Sharp toll free 
at BOO-BE-SHARP. 

Ship (prepaid} or carry in your Product to a Sharp Authorized Servicer. 
Be sure to have proof of purchase available. If you ship or mall the 
Product, be sure it Is packaged carefully. 



Your Product: 

Warranty Period for this 
Product: 

Additional Items excluded 
from warranty coverage: 



Where to obtain service: 



What to do to obtain service: 



TO OBTAIN SUPPLY, ACCESSORY OR PRODUCT INFORMATION, CALL 1-800-BE-SHAHP. 



The Sharp EL-733A 
Financial Calculator 



Owner's Manual And Solutions Handbook 



NOTICE 

The -material in this manual is supplied without representation or 
warranty of any kind. Sharp Electronics Corporation assumes no 
responsibility and shall have no liability of any kind, consequential 
or otherwise, from the use of this material. 



©1992 Sharp Electronics Corporation 



This manual contains proprietary information which is protected by 
copyright with all rights reserved. No part of this manual may be 
reproduced by any method or translated into any other language 
without the prior written consent of Sharp Electronics Corporation. 



Congratulations! 



By choosing the SHARP EL-733A Financial Calculator, you 
passed an important initial test in financial decision- 
making: you chose the calculator that gives you the most 
financial computing power for the money. This computing 
power, along with the built-in high quality that is a 
tradition at Sharp Electronics, will make your EL733A a 
long-time friend and business partner. 



How To Use This Manual 

The SHARP EL-733A Owner's Manual And Solutions 
Handbook has been designed for two purposes. It is both a 
reference book and a fairly complete course on financial 
calculation. 

The complete table of contents that begins on the next page, 
along with the function index and alphabetical index in the 
back of this manual, make it perfect for quick reference. 
When you are in a hurry and need a quick reminder to 
solve a particular problem, one of the indexes should lead 
you directly to the appropriate page or pages. 

Ideally though, we recommend that you take an evening or 
so sometime in the near future and read the majority of 
this book. The emphasis of this book is on financial 
problem solving, as the title implies. The chapter on 
financial calculations contains pictorial techniques that 
can considerably simplify the ways that you approach 
financial problems and investment analyses. You will find 
that the time you spend with this book is an investment in 
itself, and that investment in time will continue to bring 
you rich returns. 
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Chapter 1. Getting Started 

This first chapter covers the basics of using your SHAEP 
EL-733A. Keying in numbers and correcting errors, 
arithmetic calculations, percentage calculations including 
the (CST) , (SE0 , (MAR) , and [MUj keys, and other general math 
functions that include £3 , OS . 0 , [El > 03 , CnD ,and Hf) 
are all part of Getting Started. This chapter contains 
important background information, and it is a good chapter 
to read to get comfortable with using the EL-733A. 



The Keys Of The Calculator 

Look at the keys on your EL-733A. Every key has a function 
printed on it, plus some keys have functions printed above 
them. The function on the face of a key is called the 
primary function and the function printed above a key is 
called the second function (frequently abbreviated as 2nd F). 
Some keys have no second function, and thus, nothing is 
printed above them. 

Turning The Calculator On And Off 

To turn on the calculator, press the red (cx^ key. When the 
calculator is off, this key serves as the ON key. Notice that 
ON is actually the third function of the GH1 key. Its 
primary function is C-CE (Clear or Clear Entry), its second 
function (printed above it) is CA (Clear All), and off to the 
side the characters [ON] are printed. This is the only key 
on the calculator -with three functions associated with it, 
and the [ON] function only comes into play when the 
calculator is off. 

The (OFF) key is used to turn the calculator off. TheEL-733A 
will turn itself off if no keys are pressed for several 
minutes. This is the AUTO POWER OFF feature, and it is 
included in the calculator to protect the batteries. 
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The EL-733 A Display 



When the calculator is on, the display contains at least a 
number and a good battery indicator. The good battery 
indicator is a dot in the upper left corner of the display. 
When this dot no longer appears in the display, your 
batteries need to be replaced as soon as possible. Battery 
replacement is covered in the back of this manual. 

Other indicators can also appear in the display. For 
example, the letter M will appear in the left side of the 
display if some number other than zero is stored in the 
calculator's memory register. The other indicators that 
can appear in the display will be discussed later, in their 
appropriate sections. 



Keying In Numbers 

To key a number into the display, simply press the keys that 
represent the digits of that number. For example, to key in 
the number 1.226, press CD Q {2} [2] QD . 



EE : Changing The Sign Of A Number 

To change a number from positive to negative or vice versa, 
press the (+73 key. If you press £±73 now the number 1.226 
in your display will change to —1.226. Press 073 again, and 
it will change back to 1.226. The (23 key is used frequently 
in financial calculations. 



EixiF) TO : Adjusting The Displayed Decimal Places 

The dndF) [TAl key is used to adjust the number of displayed 
decimal places. From the above example, press {=} to tell 
the EL-733A that you are done keying in a number (1.226), 
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then press m m d]. The calculator displays all three 
decimal places. Press m m W to display 1.23. 

S^fi L ^ A i r0U ? dS ^\ number in the display to the 
specified display format, however this rounding only takes 
place in the display. The number it stores and uses in its 
calculations contains every digit (up to 10 digits). By having 
the rounding occur only in the display, the EL-733A 
minimizes rounding errors throughout your calculations. 

Pressing §g M Q sets the calculator to display every 
w§S ^ eT J f decunal Point, except for trailing zeros. 
With this display setting, if you key in 4.250000000 F] the 
display mO. show 4.25, whereas if you key in 4.250000001 
you will see 4.250000001 . Trailing zeros are not shown 



Itfgit Grouping 

Digits in numbers over one-thousand are grouped using an 
apostrophe m the display rather than a comma For 
example, key in the number 1'234'567'890. 

The reason that an apostrophe is used where one may 
expect a comma is that the EL-733A is sold to an 
international audience. The majority of the world prefers 
II nnonnnnnT^ the nUmber one " m ^on be written as 
IhL tt I ' i W l a n°!r a as the radix) > whereas people in 
the U. S prefer 1,000,000.00. So, to avoid confusion, S^RP 
chose a format that is easy for everyone to understand 



Very Large Numbers (Scientific Notation) 

Few people ever get to work with money amounts that 
exceed 9'999'999'999.00, but, if you are Jffi pe^S 

Sffir 4 ^,^ 7 ? U may be ^erested P in 
now the EL-733A handles large numbers like these. 
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tw^if^t^JLZT 1 * *» billion is 
nurnher fifteen wSTMfS^ ^gfe 
wmch means 1.5 times ten to the tent™r (IsfloV 

mantissa (the other 2 fc.,^' ^en multiply by the 
biffion,pre S slO S 10 H \.f |f ample ' *° ke ? ta fif »*en 



aearmgThe Display And Correcting Errors 

The" ralf 6 ?i r0Vided ftr noting; errors in the disnlav 

clears the nZLr in thT S m ' mi ^ ® ke y 

the number^? » °& fo^Te' a' & ? 

where you started. taking, you back to 

The second function of the [03 Itpv ia rt« - 
m m (Clear All). TnY ^Wtion clears alfZ^f 011 
associated with a Dartfml J . tne asters 
register. Particular mode, preserving only the M 

working, press & d6ar this 6rr0r md 
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Three Calculation Modes 



Your SHARP EL-733A has three calculation modes: 
NORMAL mode, FIN mode (financial mode), and STAT 
mode (statistics mode). 

The mode that your calculator is in dictates which 
functions are immediately available. When you are 
working a financial problem, you most likely will want the 
EL-733A to be in FIN mode. Likewise, statistics problems 
generally require the calculator to he in STAT mode. 

To change modes, simply press the keys |2ndF| [mode) ( [mode| is 
the second function of the Q key, thus to access that 
function you need to first press the Undf) key). Press these 
two keys repeatedly and you will notice that the display tells 
you which mode you are in. In FIN mode, a box containing 
"FUST" appears in the display. In STAT mode, a box 
containing "STAT" appears, and in NORMAL mode, no 
box appears. 



Normal Mode ► S PodeI ^ FIN Mode 

/ 

[2fidFl [MODE] 




STAT mode 



FIN mode and STAT mode are the subjects of chapters 2 
and 3 respectively. The remainder of this chapter covers 
NOR MAL mode. Before you continue, press the keys 12nd F| 
[MOCEl until no mode box appears in the display, indicating 
that you are in NORMAL mode. 
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The ME Key 

If you press H once, an indicator "2ndF" comes on in the 
display. When this indicator is on, keys with second 
functions take on those meanings (but only if those second 
functions are active functions in the mode that you are in) 
Pressing £SifJ again takes the "2ndF" indicator out of the 
display and restores the primary meanings to the keys 
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Active Functions In NORMAL Mode 



When your calculator is in NORMAL mode (neither the 
FUST or STAT indicator appears in the display), only certain 
functions are active. The following diagram shows you the 
active functions: 



sharp aumi 

Business /Financial Calculator EL-733A 




MEMOOT SAFE GUARD / AUTO POWER OFF 



I POWEH — 

CA B E 

p^t i in ljled & 



1 sto TAB ■^iliia 

□ □ □ □ CD 



□DP 

JiiL 

fcsrl | IselI I |mar| 



□ '□ EE] 



r^i \ ^r\ 



mifEIBIB 



miBitniEE] 



iz 



The blank keys on the previous diagram represent inactive 
functions. If you press a key that is inactive, nothing 
happens. 



Arithmetic In NORMAL Mode 

Most people have had at least some experience with using 
the four functions H , El » El > and E) . Arithmetic 
problems are simply keyed in as you would say them. And, 
you can chain several calculations together as shown in the 
examples below. All of the arithmetic functions are 
completed in the order that you key them in. 

For the following examples, set your calculator to display 
four decimal places before you start (press [ziiHH HP ). 

Example: Calculate 7.75 + 1.25. 

Solution: 7.75 E] 1.25 (El Result: 9.0000 



Example: Calculate (993.7 + 688.3) + 21.0 

Solution: 993.7 E 688.3 E) 21 El Result: 80.0952 

Example: Calculate 8 x (2265-1104) 

Solution: 2265 E) U04 (XI 8 E) Result: 9288.0000 
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Memory Registers In NORMAL Mode 



mR^L^tZ fiv * mei »°ry registers available for use in 

available for use in FIN mode but th„J ^ ■ ? M are 
described starting on pa^aTp^ t & ) ^ M T 
renters a S boxes thaf can each nS^n7^er 



MU 
MAR 
SEL 
CST 



anv°of ?W N0RMAL m °de, numbers stored in 

any oi these registers are preserved pvpti +tT 
catadator is turned off. The ^^0^1 $S Sd 



■THE M RFlfVreTing 

register is preserved when the calculator isZmed off vou 
S h il ntSSsT^de 0 * N0EMAL ™ d ™ »»*»■ 
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STORING A NTTMPjER TN TTTKi TV f REGTSTttT?. 

To store a number in the M register, simply press The 
new number will replace any number that was stored 
there. When some number other than zero is stored in the 
M register, an M" indicator comes on in the upper left 
corner of the display. 



Example: Store the number 75.2989 in the M register. 
Solution: 75.2989 g§ 

The following diagram shows you what happens when you 
press |X"M . 









75.2989 






DISPLAY (x) 


M register 



Press [£§ 









75.2989 




75.2989 




DISPLAY (x) 


M register 



Notice that the "M" indicator is now on in the upper left 
corner of the display. This indicator is on whenever a 
number other than zero is stored in the M register. 
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RECALLING THE NUMBER IN THE M REGISTER 

Turn the calculator OFF. Then turn it back on. The 
display is cleared when you turn it on, but notice that the 
"M" memory indicator is still on in the display. Press H 
to recall the number in memory. The number 75.2989 will 
appear in the display. 

After you press (RM) , the "M" indicator in the display stays 
on to tell you that 75.2989 is still stored in the M register. 

TTSTNG A STORED NUMBER IN A CALCULATION 

To use the number stored in M in one of your calculations, 
simply press H at the point in the calculation when you 
would otherwise have to key in that number. The following 
example demonstrates using the M register in your 
calculations. 



Example: Calculate 75.2989 + 33.5727 

Solution: S [+) 33.5727 G=J Result: 108.8716 



Example: Calculate 99.2115 - 75.2989 

Solution: 99.2115 BiS .Result: 23.9126 

Again, when you recall the number from the M register, it 
does not change that number. That stored number will not 
change until you change it by storing a new number in the 
M register or by adding or subtracting from that number as 
described in the following section. 
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USING [M+1 TO SUM NUMBERS IN MEMORY 



To add a number to the number in the M register, press the 
[M+) key. The sum of the displayed number and the number 
in the M register will be the new number in the M register. 



Example: Add 25 to the 75.2989 in the M register. 
Solution: 25 [MB Result: 25.0000 

Example: Subtract 0.2989 from the number in M. 
Solution: .2989 O & Result: -0.2989 

Example: Recall the number in the M register. 
Solution: (RM) Result: 100.0000 

CLEARING MEMORY 

To clear the M register, press [o] @ or S © @. The 
"M" memory indicator in the display will disappear. 
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Examples la NORMAL Mode 



ThP rest of this chapter contains useful examples of 

^^^^^^ 

apply to your future needs. 

Tf vnu have an idea about how to start an example without 
LoHn Tal thTkeystroke solution, by all means try ^ come 
J?S* thP result Trying an example before looking at the 
X"ttnS S tf the learning process, regardless 

of whether or not you obtain the correct result. 



pAT.AATnTNttYOTTP mnr.nKBOOK 
thereof) on a monthly basis. 

Whether you fall into one bSinT Z 

somewhere in between, you know that balancing ijne 

recSdkeepiSg- Cash withdrawals can go ^ co ^ 

reconciliation an even greater necessity. 

The exact procedure for balancing the checkbook can take 



is 



^u?SB5W733Acanbe abighelp. 

We are about to describe ^St^sto. 
reconciling f bank £»^*£$*Z>, tut it nSy be 

£ S ^ Pr^TetseSl tVou Jyour own account 
balancing procedure. 

This rix point procedure assumes the following: 
provide this). 

asterisk (or by some other means). 

1 Note the statement date and the last check number 
that appears on the statement. 

ffiS&C^MTS-*). Itart 

with that balance. 

(they appear on the statement). 
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4. Subtract any cash withdrawals that appear below 
the line in your register and that occurred before the 
statement date, 

5. Mark any checks (with a V or *) that appear above 
the line in your register that don't show on the 
statement (and that haven't shown on previous 
statements). The quickest way to find these 
outstanding checks is to note the breaks in sequence 
in the list of numbered checks on your statement. 
Add the amounts of these outstanding checks. 

6. Add any interest earned on the account and subtract 
any service charge. Record interest earned and/or 
service charge in your register (after the last entry). 

The number that you arrive at using the above procedure 
should exactly match the ending balance on the statement. 



Take a look at the following example: 

Example: You just received your latest bank statement 
dated Jun 1, 1989. The ending balance on the 
statement is $977.39 and the last check number 
on the statement is 1612. The calculated 
balance up to check number 1612 in your 
register is 907.93. And, one cash withdrawal 
on May 26, for 40.00, appears in your register 
after check 1612. 

There are six checks missing from the 
sequence of numbered checks on the 
statement, but three of those occur at the 
beginning of the list, so you assume that they 
are not outstanding. The three outstanding 
checks are for the amounts 26.22, 65,00, and 
11.75 (according to your register). 
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You earned $6.49 in interest on this statement. 
Does your register match the statement? 

Ltion: This calculation can be done either by using 
memory arithmetic or by using a chain 
calculation. The memory arithmetic solution 
is described first, then the chain calculation 
keystrokes are shown. The results are shown 
in (2ni03 (Tfi§| [H format. 

First store the balance from your check 
register (after check 1612) into M. Press 907.93 

Subtract the $40 withdrawal that occurred after 
check 1612 but before the statement date. Press 
40 S3 (EE) • 

Add the three outstanding checks. Press 26.22 
0§+) 65 [M+) 11.75 [M+). 

Add the interest you earned. Press 6.49 pD . 
And finally, recall the result by pressing S . 
The result is $977.39, so your register matches 
the statement exactly. Good recordkeeping! Be 
sure to record in your register the interest that 
you earned. 

If you don't want to use memory arithmetic, 
but would rather do a chain calculation, the 
keystrokes would be 907.93 Q 40 H 26.22 S 
65 ED 11.75 ED 6.49 £=] . This actually takes 
less keystrokes. 
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PERCENTAGE CALOTTT ATIONfl ( r%] ppsq ^ 



Two percent calculation keys are provided on the EL-733A: 
[%) (percent) and (H (percentage difference). These 
functions are handy for calculating quick percentages and 
percentage increases and decreases. Look at a couple 
examples: 



Example: What is 7% of 66? 

Solution: 66 {x} 7 [%] Result: 4.62 



Example: Calculate 24.99 + 6%. 

Solution: 24.99 [+] 6 {%} Result: 26.49 

Example: Decrease 24'000 by 16%. 

Solution: 24'000 Q 16 (%) Result: 20160.00 

Generally the {%} key is used in conjunction with the {+} , 
Q > or [xj , keys for calculations similar to the ones just 
shown. It can also be used in conjunction with the (+J key 
where it is essentially the same as pressing [>T] 100 {=} . 



Example: What is 6'599'975'227 + 4%? 

Solution: 6'599'975'227 04® Result: 1.65 11 



If the notation of the result (scientific notation) is 
confusing, you may want to review page 8. This notation is 
used to represent very large numbers in the display. Also, 
if you don't understand the apostrophe that appears in the 
display, review page 8. 
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Notice that in the above solution, you can replace the {%} 
key with [xj 100 [=) , and you will get the same result. As a 
business person, you may rarely use (%) with O • 

The @H key is always used in conjuction with the Q key. 
If you wish to know the percent increase or decrease 
between two numbers, start the calculation as if you are 
just taking the difference (subtracting), but instea d of 
pressing the [=] key to complete the calculation, press [gndFj 



Example: Sales in your company were $75'000.00 during 
it's first year of operation. The second year 
sales were $116'000.00. Second year sales were 
what percent greater than first year sales? 

Solution: 116'000 Q 75'000 H & Result: 54.67 



This result tells you that sales for the second year were up 
54.67% over the sales of the first year. The percentage 
difference is calculated with the sales of the first year as the 
base for the percentage calculation. 

Pressing the key, tells the calculator to perform the 
operation between the two numbers you just entered, to 
divide by the second number you entered, and then to 
multiply by 100. When the operation between the two 
numbers that you enter is ED , the result of pressing (2ndB 
is the percentage increase or decrease between the two 
numbers (a decrease will be displayed as a negative). If you 
use g%| in conjunction with the operations f+l . fx! , or m. 
it works through the formula described in the first sentence 
of this paragraph, but the meaning of the result is not as 
clear cut. 
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In summary again, to calculate a percent increase or 
decrease, start the calculation as if you were going to take 
the difference using Q > but instead of pressing EJ , press 



Example: As the owner of a trucking firm, you recently 
had wind deflectors installed on the tops of all 
your tractors in an effort to save on fuel costs. 
Your average mileage jumped from 5.7 miles 
per gallon to 6.2 miles per gallon. By what 
percentage did you cut your fuel costs? 

Solution; Before installing the deflectors, fuel for each 
mile on the road cost you the price of a gallon of 
gas divided by 5.7. Now each mile only costs 
you the price of a gallon of gas divided by 6.2. 
These are the keystrokes: 

6.2 ES Q 5.7 Gil H & Result: -8.06 

Installing the deflectors cut fuel costs by 8.06%. 



Besides the ©and & ^ useful 
functions (CST| , I25U > > ^ j^^-H the calculator. You 
NotKl mode. Each register can hold one number. 



MU 
MAR 
SEL 
CST 



However the true utility of ^^^V^buHn^e 

rwLw^tottomeTowerful business percentage 

calculations. 

The meanings of these keys are as follows: 

[pi Cost 
(SETJ Selling Price 
[MA| Margin 
[MO) Mark-Up 
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Look at the following examples. Your calculator m ust b e in 
NORMAL mode, and the display should he set to (2ndF) (R§ 
(T] in order to get the exact results that we show: 



Example: In your furniture business, you like to see 
about a 95% mark up from your cost to the 
retail price of each item. A certain couch costs 
you $455.70. What price do you sell it for? 

Solution: 95®B 455.70 (BTQ HQ Result: 888.62 

As you work through the above solution, you store the 
mark-up in the MU register by pressing 95 dMB (mD) . Then 
you store the cost in the CST register (455.70 ((ST] ) and 
compute the selling price by pressing H HD • (The (OTP) 
key always means "compute." 

Question: What is the margin on each of these couches 
that you sell? 

Solution: After solving the above example, simply press 
IGCffl |maR . Result: 48.72 



In the above examples you have learned two things: 

1 . To store a number in one of the four registers CST, SEL, 
MAR, and MU, all you need to do is key in the number 
and press the key that names the" desired register. 

2. To compute one of the four values CST, SEL> MAR, or 
MU, based on numbers that you have just stored, press 
E5fl followed by the key that names the value you wish to 
compute. 

Understanding the above two items is the beginning of 
learning to get the most out of the four functions (SH) , HO , 
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gA| , and (MU) . And this understanding about storing and 
computing also applies to the functions QT) , [TJ , (pv| , (fv) , 
and E!D (five important functions available in FIN mode). 



Example: In the same furniture business described in 
the last example, your cost on a 4' x 6' oriental 
rug is $502.40. Using the same mark-up and 
margin, what is the selling price 

Solution: 502.40 (CST) ffl (HQ Result: 979.68 

Notice that once a number is stored in one of these four 
registers, it only changes if you store a new number there 
or if you compute a new value (or if you press (zndF) , 
which "clears all" registers except M). 

After completing the last series of examples, the numbers 
in the four business calculation registers are as shown 
below: 



95.00 MU 

48.72 MAR 

979.68 SEL 

502.40 CST 



To verify th at th ese registers contain those nu mber s, you 
can use the (RSl) (Recall) function. Press §dF) E) ^ to 
see 502.40. Press MB E) (SED to see 979.68, (2MB (E) MM 
to see 48.72, and (2ndF) 0 H (MU) to see 95.00. 
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You can use the numbers stored in these registers just like 
you have used the numbers stored in the M register 
(explained starting on page 14) in your calculations, except 
no register arithmetic key like the (M+) key is available. 



MATH FUNCTIONS 1^1. m. ffrH . m. P=l . ^ , AMnjrg) 

Seven math functions are available on the EL-733A and the 
use of these functions is fairly straightforward. These 
seven functions are available in all three calculating 
modes. All of the functions except for (yf) operate 
instantaneously on the number showing in the display. 
With £3 , you need to key in one number (y), press 0 , key 
in another number (x), and press (=] . 

Some examples of using these math functions follow. To 
get the exact results that we show, your calculator must be 
m NORMAL mode with the display set to B [D - 



Example: Calculate 1/9, 1/7, and 1/12. 



Solution: 



9E 
7E 
12 



Result: 0.11 
Result: 0.14 
Result: 0.08 



Example: What is the square root of 289? 
Solution: 289 0 Result: 17.00 



Example: What is 2 5 (two to the fifth power)? 
Solution: 2 (73 5 H Result: 32.00 
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Example: What is the cube root of 755? 

Solution: The key to solving this type of problem (a root 
other than the square root) is to know that the 
nth root of a number is equal to that number 
raised to the 1/n power. In this case, you need 
to raise 755 to the 1/3 power in order to 
calculate the cube (or third) root. 

755 O 3 m t=] Result: 9.11 

To verify this result, you can raise it back to the 
third power by pressing gfj 3 E3 . This will 
give you 755.00. 



Example: What is 275 2 (275 squared)? 

Solution: 275 H gg Tbesvlt: 75'625.00 

Example: What is 6! (six factorial =1x2x3x4x5x6) 

Solution: 6 MB (nD Result: 720.00 



Example: What is e 0 226 ? 

Solution: 0.226 MB IB Result: 1.25 

Example: What is the natural log of 422? 

Solution: 422 MB \M Result: 6.05 
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The functions Qrp and [P) are based on the number "e" 
which is approximately 2.718281828. An. example of 
statistical regression using these functions is described 
starting on page 157. 



ARITHMETIC WITH CONSTANTS 

The EL-733A is equipped with a built-in constant feature that 
allows repetitive calculations. You can perform the same 
function with the same number without having to re-enter 
that number and function. Try the following keystrokes. 

10 ED 20 H Result: 30.0000 

Now 20 is a constant for further additions: 

60 H Result: 80.0000 

Subtraction is similar: 

100 Q 25 0 Result: 75.0000 

40 [3 Result: 15.0000 

With multiplication, the first number entered is the 
constant: 

3 Result: 15.0000 

10 Result: 30.0000 

With division, the second number entered is the constant: 

15 0 3 0 Result: 5.0000 

30 E) Result: 10.0000 

After reading to this point in your manual, you have 
learned the basics of using your EL-733A Financial 
Calculator. The next chapter explores FIN mode and 
financial problem solving. 

SO 



Chapter 2. FIN Mode 



"Whe n you place the EL-733Ain FIN Mode by pressing [giidF] 
HpDE I repeatedly until the FIN indicator comes on in the 
display, the active keys become those shown in this picture. 
All the financial and arithmetic functions are active, but 
the business and statistics functions are inactive. 
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How To Picture The Insidcs In FIN Mode 



.9 

•8 n i PV FV PMT 

:e i 1 i 1 i 1 i i [= 

.5 

TVM Registers 

A 
.0 

g 



\ The M Register 

2 

~ 1 
I 0 

Numbered Registers 



{The numbered registers must be 
activated before they can be used 
for storing and recalling numbers) 



The EL-733A Memory In FIN Mode 

In FIN mode, you gain access to 25 storage registers that 
have special uses in financial calculations. You can use 
these registers just to store numbers, but similarly to the 
business calculation registers (CST, SEL, MAE, and MU, 
described starting on page 25} in NORMAL mode, these 25 
registers have special meanings to the calculator that allow 
you to perform powerful financial calculations and 
investment analyses. 

The previous picture shows the names of all 26 registers 
that are available in FIN mode (including the M register). 
When you first enter FIN mode, you have to activate the 
numbered registers (0 to 9 and .0 to .9) by pressing the [CR) 
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key once for every register that you wish to activate (up to 
20), if you wish to use these registers for storage and recall. 



Storing Numbers In FIN Mode Registers 

The primary purpose of both the numbered registers and 
the TVM registers is to aid you in financial calculations. 
However, before we get into the discussion of financial 
problem solving, let's take a look at how you can use these 
registers for storing and recalling numbers. 

To store a number in one of the TVM registers, for example 
the FV register, key in the number and press (Ev] . To recall 
a number in one of the TVM registers, press j2ndf) (RCp and 
then press the key that names the register (QT| , JT), [PVj , [FV] , 
or HD). 

You can store and recall using the numbered registers, but 
first as described above, you need to activate them (press [CR) 
at least 6 times before trying the following examples). 



(Mode: FIN) 

Example: Store 94.886 in register 5. 

Solution: After activating the numbered registers up to 
register 5, press 94.886 [iindFj fSTO) HQ . If you 
complete these keystrokes and your display 
shows 94.8865, you are not in FIN mode! 

Example: Store 11.5 h- 12 in the i register. 

Solution: 11.5 ED 12 EJ & Q (there's more than 
one way to do this) 

Example: Recall the number from register 5. 
Solution; S ESD El 

33 



.The number 94.89 (in S G3I CU format) should he 
showing in your display. As long as you stay in FIN mode, 
the numbers in all the active registers will be preserved, 
even when you turn off the calculator. Those numbers will 
only change when you change them by storing or 
calculating a new number in that register or if you clear 
those registers by pressing jzjijfB |GS| . 

But storing and recalling is not the main subject of interest 
here. Now that you have the basic picture of FIN mode 
down, let's look at a fine discussion on the basics of... 



Financial Calculations 

A financial calculation is, in general, a calculation that 
involves money and time. Money accumulates interest as 
time passes, and, given some known situation, it is your job 
(along with our EL-733A) to determine the unknowns that 
may arise. 

The EL-73 3A is equipped to calculate any unknown value that 
arises, provided it is correctly supplied with the knowns. 
Whether you want to calculate a mortgage payment or 
analyze an investment with irregular cash-flows, the 
EL-733A has all the tools you need to do the calculation. 

Ensuring that you are using the tools simply and correctly 
is the goal of the explanation in the remainder of this 
chapter. 

First, take a little time to look over the background 
information that follows. There are as many different 
financial languages as there are financial fields. So, this 
background information simplifies the financial language 
and some of the financial concepts down to pictures and the 
simple terms (abbreviations) that are printed on the face of 
the EL-73 3 A, 

m 



SIMPLE INTEREST 



There are two types of interest, simple and compound. 
Compound interest is the most common of the two in these 
modern times, and it is the type of interest that the EL-73 3A 
financial functions are designed around. Simple interest is 
rare, and it is not complicated mathematically, so there is 
no need for special functions on the calculator to handle it. 

Because simple interest is rarely used anymore (except 
perhaps on personal loans from relatives and other special 
situations), it is not a big subject in this book. However, 
simple interest is closely related to compound interest, and 
it is definitely worthwhile to spend a few moments for a 
brief examination of simple interest. 

If you were to borrow $1'000 for three years at 15% simple 
interest, at the end of those three years you would be 
responsible for paying back $1150 (150 is 15% of 1000). 
Generally, simple interest is not very time dependent. The 
term and the amount of interest are negotiated and set at 
the beginning of the contract. 

But simple interest is not very flexible. What if one year 
down the road you wanted to pay back $250 of that $1000 
loan? Shouldn't that reduce the amount of interest you are 
responsible for paying? Well, if you start making 
accommodations for things like early payments, you are 
introducing a time dependence. The amount of interest you 
owe depends on the amount of time you hold the money. At 
that point, you are getting close to defining compound, 
interest. 



HOW COMPOUND INTEREST WORKS 

Compound interest is interest that accumulates at a 
predefined rate on a periodic basis. If you deposit some 
money in a passbook savings account at a bank, chances 
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are that each month a certain amount of interest will be 
added to that account, INCREASING the account balance. 
The amount of interest you receive each month depends on 
the balance of the account during that month including 
interest that lias been added in previous months. Interest 
earns interest. And that is why it's called "compound 
interest." 

Compound interest is periodic. It is very committed to a 
certain period of time. To borrow from a well worn phrase: 
time, in financial calculations, is of the essence. 

In fact, you must know the compounding period of a loan or 
investment before you start. This is one variable about an 
investment that has to be a known, because the whole 
calculation is based on it. The compounding period is 
usually specified or assumed (very often it's monthly). 

Once you know the compounding period of a loan or 
investment, you also have to know that the compounding 
period has one interest rate associated with it. You don't 
have to know what the rate is (it can be your unknown), but 
have to recognize that it's the interest rate associated with 
the compounding period that causes money to change in 
value at the end of each period. 

But enough generalizations. Let's look at something a little 
more pictorial. 
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THE CAflH-FLOW KCHEnTTT.TT. 



This is a cash-flow schedule. It represents an investment 
in a savings account. 



1.5% 
month 



119.56 A 



\ r 1 4 f i 6 r i 8 1 9 1 10 1 11 1 12 



-100.00 



One hundred dollars is invested at 1.5% per month (18% 
APR compounded monthly) and left for one year. At the end 
of that year, when it is withdrawn, it has grown to 119 56 
(Notice that the 18% APR here is just the monthly rate 
multiplied by 12. This is sometimes called the "nominal 
APR.") 



Understanding the cash-flow schedule is important when 
doing any type of financial calculation. The more 
complicated the calculation, the more necessary it is to 
draw a cash-flow schedule so that you have a clear picture 
m front of you when you key in the numbers. 

Notice on the previous cash-flow schedule that the periods 
are all regular (monthly) and that the interest rate per 
month is specified. Now to get a picture of how interest 
compounds, here are three cash-flow schedules that are 
shortened versions of the $100.00 savings investment. 
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These schedules show you what that $100.00 has grown to 
after one month, two months, and three months. 



A 101.50 



1.5% 
month 



-100.00 



^ 103.02 



1 2 



-100.00 



A 104.57 



1 2 3 
-h-l" 



-100.00 



The calculation of the interest earned in the first month is 
easy. It's just a simple 1.5% of 100.00 or 1.50. So the new 
balance at the end of the first month is 101.50. Now, at the 
end of the second month, the calculation is just as easy, but 
the balance during the month is 101.50. So, 1.5% of 101.50 is 
1.52. Add this to the account, and the new balance during 
the third month becomes 103.02. 



To calculate the interest accumulated during the third 
month, start with the account balance of 103.02. 1.5% of 
103.02 is (according to yourEL-733A) 1.55. So the balance at 
the end of the third month is $104.57. 

3? 



As you can see, compound interest means that interest is 
earned on interest earned previously. At the end of each 
period, interest is calculated based on the balance during 
that period, including the interest earned along the way. 

If you break down a compound interest contract into 
individual periods, it looks like a string of simple interest 
loans. The amount owed is calculated at the beginning of 
the period and an amount of interest is agreed upon for the 
right to keep that money until the end of the period. Then 
at the end of the period, the interest is added in and a new 
simple interest loan is negotiated for the next period. 

A periodic payment (addition to or subtraction from the 
balance) does not complicate this compounding process. 
As long as you know the balance at the beginning of the 
period and the periodic interest rate, calculating the 
amount of interest to add at the end of the period is a simple 
percentage calculation. 



RULES FOR DRAWING CASH-PLOW SCHEDULES 

Most of the cash-flow schedules that you draw will be quick 
sketches that help you visualize an entire problem before 
you key it in. This manual uses cash-flow schedules 
throughout its explanations and examples in financial 
calculations. A few simple rules are listed below that you 
should keep in mind when you are sketching the cash-flow 
schedule to start solving a financial problem. 

1 . The horizontal direction on a cash- flow schedule 
represents time. Time is divided up into regular 
periods (daily, monthly, quarterly, or annual periods 
are common). Before you key the numbers into the 
calculator, the compounding period for the interest has 
to be the same as the period shown on your cash-flow 
schedule. 



39 



2. The vertical up- and down-arrows represent cash-flows 
Up-arrows represent positive cash-flows, which is 
money coming in. Down-arrows represent negative 
casn-flows, which is money going out. 

3. Cash-flows can occur only at the beginning or ending of 
each period. Two or more cash-flows occurring at the 
same time must be netted together before they can be 
keyed into the calculator. This means that, with the 
exception of the first and last periods, only one 
cash-flow can occur per period. 

As long as your cash-flow schedules conform to the above 

m> Sf™ % S ' J0U be able t0 k< * them ^to your 

™™r i a 3 l°l utlon : 0fte * times, especially in 
complicated cash-flow situations, a little work may be 
involved m making a cash-flow schedule conform to those 
three rules. So keep reading. 



THE THRTCE PARTS cm \ FTMANP.TAT. .qnT.TmTn N 

The solution to every financial problem consists of three 
general steps: (1) deciphering the jargon into terms that 
you understand, (2) drawing the cash-flow schedule for 
picturing it in your mind), and (3) crunching the numbers. 

Now the EL-733A takes a very active role in the crunching the 
numbers part. It will give you accurate answers based on 
the information that you supply. Also, you may make 

scTeduTe 6 *W ^ con ™^ the caYflow 

schedule. With situations like wrap-around mortgages 
and discounted contracts, it may take several Time-Value- 
Uf-Money calculations to even arrive at the final cash-flow 
schedule. 
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However, the EL-733A is admittedly weak when it comes to 
deciphering the jargon of a particular financial field into 
terms like n, i, PV, FV, PMT, or CFi and Ni. The 
responsibility of translating the words into the right 
numbers in the right place falls primarily on your 
shoulders, and this is often the most difficult part of 
coming up with exactly the right answer. In the 
explanation and examples that follow, you will get a little 
practice at deciphering the jargon. 



The EL-733A Financial Functions And Terms 

The EL-733A has two main groups of financial functions: the 
Time-Value-Of-Money functions (TVM functions) and the 
Discounted Cash-Flow analysis functions. 

The TVM functions are designed to work with problems 
that have a cash-flow at the beginning of the time line, a 
cash-flow at the end of the time line, and a stream of 
regular, level cash-flows in between. (The amount of any 
cash-flow can be zero.) 

The Discounted Cash-Flow functions can usually be used to 
solve any problem that cannot be solved with the TVM 
functions. 
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RECOGNIZING A TVM PROBLEM 
The primary TVM functions are listed below: 
Gl] Number of periods. 
PI Interest rate per period. 
fPV) Present value. 
[fv] Future value. 
FmT| Payment. 

Other functions are provided for amortization and interest 
conversions, but those functions are addressed starting on 
pages 93 and 69 respectively. 

Financial problems that work with the TVM group of 
functions usually have cash-flow schedules that look like 
this: 



FV 4 



PMT 



n periods 



PV 



i = interest rate per period 



They have one cash-flow at the beginning of the time line 
(called the PV or Present Value), one at the end of the time 
line (the Future Value or FV), and a stream of regular 
periodic payments (PMT), all of the same amount, in 
between. Typically, mortgages and loans, leases, savings, 
annuities, and contracts with regular payments can be 
analyzed using the TVM group of functions. 



PV 



i = interest rate per period 



n periods 



TTTTTTTTTTTTTm 

PMT 



FV 



..or this: 
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KBGOGNTZTN^ A PTfinnimTTrn CAKH-TTT.rny pphpj m 



S^l^ Ct i 0n ? - n E ^" 733A deal ^ Discounted 
Cash-Flow Analysis. These functions are listed below: 

(CRJ Cash-flow group i (where i can be 0, 1, 2, etc.). 

(EE Number of cash-flows in group i. 

(NPV) Net present value. 

GBB Internal rate of return. 

fW?m« pr A 0bl r^ ^ 0rk with the Discounted 

Cash-Flow Malysis functions can have cash-flow 
schedules that look like just about anything, as long as they 
conform to the three rules for cash-flow schedules on page 

A problem that requires the Discounted Cash-Flow 
kokslike tms S ^ haVe a Cash " flow scli edule that 



,...r 


i i 


i 


ill 1 1 

r 


r 1 


r i 


i — i — i—i — 1 — 1 — ■ — ' 

r 



...or this: 



a 




In fact by using the Discounted Cash-Flow Analysis 
functions, just about any investment situation can be 
described to your calculator and analyzed. As long as the 
periods are regular and you understand that interest 
compounds once per period, you will find these functions to 
be extremely flexible. 

Up to this point, the description of financial problem 
solving has been heavy on the theory and light on the 
examples. If you have been following along since the 
beginning of this chapter, you have probably pressed just 
one or two keys on the EL-733A since you started. 

But now that you have read through the necessary 
background information, the next section starts in with 
some examples of TVM calculations. TVM problems are 
usually the most familiar and the easiest to understand. 
And understanding TVM problems is a good prerequisite 
for Discounted Cash-Flow Analysis problems, which are 
dealt with in the section that starts on page 1 05. 



TVM Applications 



In working a TVM problem, you have to translate the 
financial language that you are used to dealing with to the 
simple language of the five TVM keys. When it comes to 
TVM problems, the calculator understands only the terms 
n, i, PV, FV, and PMT. All of the language that you may be 
used to working with (balloon payment, residual, points, 
coupon, the list goes on and on) has to be translated into 
these five terms. 

If you truly understand your particular financial language 
and if you know how to draw a cash-flow schedule based on 
that language, the translation is easy. Let's give it a try. 

A TYPICAL MORTGAGE ffiOMPUTTNG A PAYMENT) 

Example: As a realtor, you, have a chance to sell a 
$106'000.00 house to a buyer that you have been 
showing houses to for the last couple of weeks. 
The buyer can come up with about $12'000.00 as 
a down payment, leaving about $94'000.00 to 
finance. The interest rate is hovering at 
around 10.5% APR. The term of a typical 
mortgage is 30 years. What will be the 
payment on this loan? 

Explanation: The cash-flow schedule of this problem is an 
easy one to draw. It is drawn here from the perspective of 
the borrower. To the borrower, the payment will be money 
going out each month which makes it a down-arrow (a 
negative value) on the cash-flow schedule. It is important, 
when drawing a cash-flow schedule, to pick one 
perspective, either that of the borrower or that of the lender, 
and to stick to that perspective throughout the problem. 



& 



A PV = 94'OOQ.OO 



1=10.5+12 

n = 30x12 FV = 0 




PMT=? 



A couple questions may arise when you look .at the above 
cash-flow schedule. First, how do you know that the period 
is monSy, where was that stated? And second, what is an 
APR, and how do you know that it needs to be divided by 12 
in this case. 



THE M m ^ Y,M^^^™iTODS 

The answer to the first question is that the period should be 
Ita™the description of the problem However, usually 
if the period isn't explicitly stated in a description, you can 
assume it is monthly. In fact, the monthly period is so 
SnTon that the second function @g @ £ provided above 
thTE) key on the EL-733A to speed up the conversion of 
years into months. 



the m[ E gj^r and APR 

The answer to the second question is that lending 
institXns (most banks, the FHA, and ~ 
usually quote interest as a "nominal APR (Annual 
Percentage Rate)." They take the periodic rate that they use 
hi tS calculations and they multiply it by the number of 
Periods in a year (usually 12). So usually the first thing you 
W to do given an APR with monthly compounding is to 



47 



divide it by 12. Notice that the |ndF| 0| function is provided 
above the CD key for this exact purpose. The periodic rate 
is the only one that makes any sense to the calculator. 

Also, along with the nominal APR that they divide by 12 
and use in their calculations, most lenders are required to 
quote the effective APR or true APR which is a calculated 
annual rate that includes compounding (and finance 
charges). For now, don't try to use effective rates in your 
calculations. Calculating effective rates is covered on 
pages 72 and 90. 



PAYMENTS AT THE BFGTNNINO OF THE PERIOD 

Your EL-733A can be set to solve TVM problems with 
payments at either the beginning or the end of the 
cash-flow period. The only reason that this is mentioned 
here is because if you have your calculator set to BGN 
mode, you will not be able to get the right answer in this 
example. The (b|nJ key is used to switch the calculator in 
and out of BGN mode. When the display indicator BGN is 
turned on, the calculator is set to solve TVM problems 
assuming payments occur at the beginning of the period. 

Why should it make any difference if the payments occur at 
the beginning or at the end of the period? Well, think about 
it. . The quicker the balance is reduced, the less interest is 
going to accumulate and the smaller the payment. 

So in this problem, be aware that your calculator should not 
be in BGN mode when you are solving for this mortgage 
payment. BGN mode is discussed more on page 56. 

Take another look at the cash-flow schedule for this 
example: 
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A pV = 94'000.00 




i = 10.5-^12 




n = 30x12 FV = 0 




5 ^ | 354^55^56^57^58^59^60^ 




PMT= ? 



The amount financed is $94'000 (PV = 9*000) to be 
^ation^l there and after 

to this point, you should understand most of the subtleties 
about this mortgage problem. 

The following keystrokes solve for the • pajmeat in the above 
lal'flow^hedule. Make sure the BGN indicator is not on 
in your display: 

Keystrokes: 106'000 B^OO [3 (E3 

10.5 S @1 CD 
30 §33 m [3 

°Jf s Result: -859.85 

Notice that the S @ and B °^ 
are separate functions above the Q 1 and E 
keys provided for your convenience. They 
replace the keystrokes 0 12 0 and ® 12 
(3, respectively. 
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Example: Referring to the last example Cand Trith vour 

&&£Kr to reduce the p~ t of fr t e 

Keystrokes: 800 f+73 @fg gjg 

S 12'000 © Result: 99456.61 



faSiTwISuIe? 6 ^ SitUati ° n l0oks ^ on a 



PV = ? 



i = 10.5+12 
n = 30x 12 



▼ ▼ T T I t 



FV = 0 





354 


355 


356 


357 


358J359 


360 




' 1 




f 1 


' 1 


r 1 1 


r \ 



PMT = -800.00 



Sd^K ^ffi? (PMT is S P edfied *° ^ -800.00), 
newW, you neef tfad'd fiS^M?^ T ° thi * 
to arrive at the desired pricfoftteW ™ nt 

w 



you don t have to rekey everything. That is the real beauty 
of playing what if on the EL-733A. You can ask yourself 
questions like, What if the payment changes to 800.00: how 
does that affect the FV?" and, "What if the interest rate 
changes to 11.2% APR; how does that affect the payment?" 
And the answers to those questions are just a few 
keystrokes away. 



EXAMPLES C)V PV AND PMT f! ALCULA TTONPi 

Example: You are in the market for a new car. You are 
going to trade in your old car and you can afford 
about a $300 per month car payment . The 
interest rates are at about 12% APE. What can 
you afford to borrow on a car if you get a 4 year 
loan? How about a 5 year loan? 

Solution: The cash-flow schedule for the 4 year loan looks 
like this: 



A 

PV= ? 

U 12 + 12 = 1% per month 











n 


= 4x12 








FV 


= 0 




1 

1 


2 

r ^ 


3 

r 1 


4 


5 

f 1 


6 

' 1 


f ^ 


43 
r 1 


44 


45 
r 1 


46 

r 1 


h 


48 

r v 



PMT = -300.00 



The amount (PV) that you borrow will be 
completely paid off (FV = 0) in 48 months (n = 48J 
at $300.00 per month (PMT = -300.00). The 
interest rates you estimate to be around 12% APR 
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or 1% per month. With your calculator in FIN 
mode and your display set to gjjjnj [TAB) [§], here 
are the keystrokes. Make sure BGN is off: 

300 [+73 (fW| 

0 Eg 

1 CD 

am Eesult: H'392.19 

Now how much more can you afford to borrow if 
you go for 5 year financing? Since you have the 
problem all keyed in, just change the one value 
(n) and recalculate PV: 

5 B |xtl QTl 

ffl O Eesult: 13*486.51 



Example: You finally find a car that you like with a price 
tag of $23'000.00. You can expect to get about 
$3'600 trade in on your old car. What will your 
monthly payments be on a 5 year loan? 

Solution: Again, there's only one value (PV) that you need 
to change, and then you need to recalculate the 
payment. 

23'000 E) 3600 0 [pg 

B S Result: -431.54 



Example: You luck out and find some financing at 10.5% 
APR. How does that affect your payment? 

Solution: Just key in the new interest rate (make it a 
periodic rate) and then solve for the new 
payment. Here are the keystrokes: 



10.5 



Result: ^16.98 



Can your budget handle this slight extension for 
the car you want? No problem, right? 



You can see that theEL733Ais a handy tool to take with you 
whenever you are on the way to buy a car or to make some 
purchase that will involve financing. 

But we haven't yet covered all the aspects of TVM problems. 
We have only covered PMT and PV calculations to this 
point, and this is just a scratch on the surface of financial 
calculations. 



BALLOON PAYMENTS AND fFV) CALCULATIONS 

On the EL-733A, the future value ( (fv| ) is an amount left at 
the end of the cash-flow schedule that is separate from any 
regular payment that may occur at that same point. In the 
case of a balloon payment, which is a payment at the end of 
a loan contract that completely pays of the remaining 
balance, it is important to recognize that the result for FV 
may have to be added to a payment amount to determine the 
actual final payment amount on the loan. 



Example: As a construction engineer, you recently got a 
five year contract job in Utah overseeing the 
construction of a modern, clean, coal-fired power 
plant. You were able to purchase a nice house 
with a 15 year mortgage of $97'000.00 at an 
interest rate of 11.5% APR. However because 
your job is on a five year contract, a balloon 
payment is scheduled at the end of those five 
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vears to pay off the balance of the loan. What is 
S portion of your house paymen (no 

including taxes and insurance) and what is me 
amount of the balloon? 

ci +w ThP first part of this solution is a payment 
Solution. ^J^J**\ ouT sketcK of the cash-flow 

schedule of the 15 year mortgage should look 

something like this: 



PV = 97'000.00 

1^11.5+12 
n = 15x12 



FV = 0 



T PMT=? 
And the keystrokes are: 
(Mode: FIN) 

11.6 [2MH CD 
97'ooo ipy) o (E) 
gig & 

Once you have calculated the payment Jthe FV 
Sculltion is just a matter of changm^ fCD to 60 
(5 years x 12 months) and calculating lEYi . 

s m m s £3 Eesult: - 80 ' 596 - 08 
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Result: -1133.14 



That is the amount left to pay on the loan after 
the 60th payment. But look at the casli-tlow 
schedule of the five-year scenario witn 
balloon payment: 



PV = 97000.00 



.i = 11.5+12 
n = 15x 12 



2 

t T 



T t Y t 
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56 


57 


58 


59 


60 


1 


r 1 


r 1 


r 1 


r 1 


f 1 



PMT = -1'133.14 



FV = -80*596.08 



The actual final balloon payment is going to 
include the last regular monthly payment, do 
the final balloon payment is: 

|2iidF) [RCQ |PWTl {+} 
IzndF] [RCQ O H 



Result: -81729.22 



Recalling numbers from the TVM rejjte« « 
described on page 33. Also, do you 
why the payment results are negative? Money 
paid out is always negative. That is the 
convention used by the calculator. 
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PAYMENTS IN BGN MODF, 



pt ™?° ^ m entioned briefly on page 48. To put the 
t il m ™ n ? de > press the B **y. An indicator 

f SSi COm ^ ° n m the t0 tel1 y° u ^ calculator is set 

to -BUN mode. 

BGN is short for BEGIN. When set to BGN mode the 
calculator assumes that payments ( ffl ) in TVM problems 
occur at the beginning of the period rather than at the end 
BGN mode only affects the TVM functions and does not 
have any affectontheDiscounted Cash-Flow Analysis 
functions ( [CR) , gsg (R7) , [Npyj , and H ). 

Payments at the beginning of the period are sometimes 
called payments in advance" or "annuity in advance " 
Payments at the end of the period are sometimes called 
payments m arrears" or "annuity in arrears." 



LEASES 

In leases of property or equipment it is common to have the 
payments at the beginning of the period. A lease consists of 
a loan of something of material value in exchange for 
periodic payments. You can lease a car, or you can lease 
equipment for your business, or you can lease a house or 
any real property. 

Lease contracts can vary considerably depending on what 
is being leased and on the intentions of the parties involved 
m the lease. Many leases of cars or equipment are written 
as purchase agreements: a fancy form of financing 
Leases of property and buildings tend to be written more as 
rent/tune agreements; one party agrees to make monthly 
payments on a property for a certain amount of time and 
the other party agrees to let them stay at that property for 
that amount of time. 
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Leases that require payments up front (for example, the 
last three payments up front or the first year's payments up 
front), or that have some other alterations to the steady, 
even payment stream may require some finagling before 
they can be solved using the TVM functions. Leases that 
get overly complex often must be tamed by using the 
Discounted Cash-Plow Analysis functions. 

An example of a straightforward lease appears below and 
an example of a more complicated lease appears on page 
85. To solve this example, yourEL-733A must be set to BGN 
mode (the BGN indicator is on in the display). To set the 
display to show dollars and cents, press (2j§F) ^ \T} . 



Example: As the president of a start-up company 
specializing in solar-powered water pumps that 
take advantage of the properties of the newly 
developed "thermo -memory metals," you have 
brought considerable success to the firm. A 
move to larger facilities is the next necessary 
step, and you are negotiating a five-year lease on 
a prospective building. 

The building you would like to lease is valued at 
$775'000.00, and it's in an area that will allow for 
good growth, so you are negotiating an option to 
buy at the end of the lease. After weeks of 
negotiation, you and the owner settle on a buyout 
price of $700*000.00. The owner wants to see 
about a 12% yield on the value of the building 
during the five-year lease. What are your 
monthly payments? 
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Solution: Here's the situation illustrated on a cash-flow 
schedule: 



PV =775'000 



i = 1 

n = 5x 12 



t t t t t t 
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ir ir ir u 
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53 
? * 
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PMT = -? 



FV = -700*000 



The cash-flow schedule above is drawn 
according to your perspective. You move into the 
building on day-one, so the value of the building 
shows as a positive. You are responsible for 
making the the payments, so they show as a 
negative (including the buyout figure at the end). 

As usual, once you boil the words down to a 
cash-flow schedule, the keystroke procedure is 
not very involved. Notice that the first payment 
on the cash-flow schedule occurs at the 
beginning of the time line. That means this 
calculation requires BGN mode: 

(Mode: FIN) 

[BGN] (to turn on the BGN display indicator) 
775'000 fpy) 
5 IMF] m m 

ILD 
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700'000 @73 (fv) 



Result: -8'582.51 



^ 0 7 tic ^ at th f order in which you input the values of n, i f 
PV, PMT, and FV is not important. All you are doing 
when you press one of those keys is storing a number in a 
register. Only when you precede one of those keys bv 
pressing gjg does the calculator do any computing When 
you compute one of the five TVM values, the calculator 
bases its answer on the numbers in the other four TVM 
registers. 



IT) : INTERTCRT KATE fiAT^TTLATIONS 

The interest rate on a loan or investment with a regular 
payment stream can be calculated by pressing H CD . If 
the cash-flows are irregular or uneven, the Discounted 
Cash-Flow Analysis function OS (described starting on 
page 115) is generally required for a solution. 

Interest calculations are typically used to answer questions 
that begin what return am I getting if...?" or "what does 
the interest rate have to change to in order for...?" or "what 
is the real interest rate on this. . .?" It is a valuable function 
that often is not taken to its full advantage. 

The CD key always expects and computes a periodic rate. 
i± you want to see the APR, you have to multiply the result 
by the number of periods in a year (12 for monthly periods, 4 
tor quarterly periods, etc). 



Example: You are selling one of your rental properties for 
a price of $75'000. A propective buyer approaches 
you with $5'000 for a down payment and the 
ability to pay taxes, insurance, plus $700 dollars 
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a month. Is it likely that this person will be able 
to find the financing to cash you out? 

Solution: If an institution were to loan your prospective 
buyer the cash, this is the situation that 
institution would be looking at (from the lenders 
perspective). 



PMT = 700.00 



FV = 0 



1 | 2 f 3 f 358 f 359 f 360 f 



n = 30 x 1 2 



i = ? 



PV = - 70'000 



Would the return (or interest rate) be high 
enough in this case? If the calculated rate is 
about what the market is currently bearing, you 
may have a buyer for your house. 
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First, make sure your cal culator is out of BGN 
mode by pressing [Bgn) to make the BGN 
indicator turn off. Then press: 

(Mode: FIN) 

30 W (xig fn] 0 Ey) 

70'ooo m T$ 

700 M\ 

fm CD Result: 0.97 

This is the monthly rate. To compare it with the 
advertised rates multiply by 12 to get a nominal 
APE of 11.63%. At the time of this writing, that 
is a reasonable rate on a mortgage (perhaps even 
a little high) so your prospective buyer will likely 
be able to get financing. 



"POINTS JTP FRONT" (PREPAID FINANCE CHARGES) 

Nowadays, it is almost the norm to have to pay some 
finance charges up front in order to secure a loan, 
especially a mortgage. In the U.S., the FHA (Federal 
Housing Act) rates are well known for their dependence on 
the "points" that you are willing to pay up front. These 
"points" are percentage points. The more percentage 
points of the borrowed money you are willing to pay at the 
onset of the loan, the lower the rate will be that is used to 
calculate your payment. 

Prepaid finance charges or "points up front" have the effect 
of increasing the actual interest rate that is paid on the 
borrowed money. These prepaid finance charges reduce 
the net amount of money borrowed up front, without 
reducing the payment. This is not the same as a "down 
payment," which reduces both the money borrowed and the 
payment amount. 
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Example: As a real estate sales person, you. try to keep up 
on the FHA rates from week to week. Today you 
were told that the FHA terms were as follows: 

10.5% with 1/4 point up front, 
10.0% with 1/2% up front, 
9.5% with 2.5% up front, and 
9.0% with 4.25 points up front. 

These rates apply to fixed rate, thirty-year loans. 
Payments and compounding are monthly. 
Payments are in arrears. 

(1) By how much do those "points up front" 
increase each of the quoted rates? (2) What do 
the points up front amount to on a $90'000 loan, 
and what are the payments on a $90'000 loan in 
each case? 

Solution: The first of the above two questions is answered 
most easily by looking at a $100.00 loan. The 
amount of the loan does not matter because the 
result that you are after is an interest rate. Ask 
yourself the question, what would be the 
payment on a 30 year, $100.00 mortgage at 10.5% 
APR. The cash-flow schedule follows: 



^ PV = 100.00 

i = 10.5+12 

n = 30 x 12 




PMT=? FV = 0 
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This is just a payment calculation. Because the 
payment occurs at the end of the period, make 
sure that the BGN indicator is not on in the 
ELr733A display. Also, check to make sure the 
FIN indicator is on in the display telling you that 
you are in FIN mode: 

(Mode: FIN) 

100 [pv) 

10.5 SEIQ] 
30 S Jx§ QT| 

o m 

Eafl [pmH Result: -0.91 

It would take payments of 910 a month to pay off 
a $100.00, 10.5% loan in 30 years. But that is not 
the question. The 1/4 point up front requirement 
actually reduces the net amount of money 
borrowed by 250, right? But the payments don't 
change, which means the actual APR is a little 
higher. Here are the keystrokes: 

|2ndFj fRCLj [PV] H .25 {%} jPV) 

M fT) Result: 0.88 

The computation of {JJ takes a few moments. 
Interest is not something that can be solved for 
directly, so the calculator has to use a numerical 
guessing game to arrive at an answer. The 
result here, 0.88 is a periodic rate. Multiply by 12 
to get an APR: 

[x] 12 (3 Result: 10.53 
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resulting yields: 

For 10.0 with 1/2% up front: 

10.0 
ioo (F9 

^ £□ (pause) ^ 1Q Q6 

For 9.5 with 2.5% up front: 

9.5SHQ 

100 (SI 

HQ (pause) ^ 9>?9 

{2ndB 



For 9.0 with 4.25% up front: 

9 S 01 CD 
ioo © 

g Si ra Busies 

Km (pause) ^ 949 

£ndF) S 

mortgage? 

you ha .e ^^^^^ 
percentage and parent caicui ^ ^ go 

^sr^^^ iasi case (9 - 0% 

A^R with 4.5% up front) anyway. 



The finance charge is 4.5% of $90'000: 



90'000 GO 4.5 [%] Eesult: 4'050.00 

So a buyer who wishes that the payment be based 
on 9.0% APR will have to come up with a $4050 
prepaid finance charge above and beyond the 
down payment! 

The payment calculation should be no problem. 
The keystrokes below assume that you have been 
following this solution from the beginning, so the 
TVM registers are all set up for a 30 year 
mortgage. You only need to change CD and [Pg : 

90'000 0 9 S @ □ , 

E5fl (PMl) Result: -724.1b 

Now you should be able to work through the 
payment and points up front calculations for the 
remaining three cases (10.5% APR with 1/4 point 
up front, 10.0% APR with 1/2 point up front, and 
9 5% APR with 2.5 points up front). The 
keystrokes and results follow for your reference. 



For 10.5 with 1/4% up front: 

B leg (PV) (x] .25 m Result: 225.00 
10.5 S El CD 

M |Ml) Result: -823.27 

For 10.0 with 1/2% up front: 

S (RCP ^ E -5 ED Besate 450.00 

io m m CD - 

mm m Result: -789.81 
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For 9.5 with 2.5% up front: 



m E) O E) 2-5 @J Result: 2250.00 

9.5®@Q _ 7KR77 

This verifies what you already know about FHA 
fiSS. the more points up front you are 
willing to pay, the smaller the payment. 



compounded quarterly and the term is 
neStiable. The finance charge is 3/4% per year 
of the contract. You are interested in a five year 
loan of $18'000 for home improvement. What 
Wd your payments be if you chose to go with 
This finance company, and (including the 
Prepaid finance charges) what periodic rate 
would Siey be earning on the money they loan to 
you? 

qni„+irm- As vou saw in the previous example, whenever 
Solution. As J™ ™ prepaid finance charges if 

y ou wish to compute the actual interest jate you 
have to do it in two steps. The first step is to 
compute the payment without considering the 
SdfinanSe barges. 

compute the actual interest rate considering toe 
loaded money less the finance charges as the 
actual Present Value. 

The cash-flow schedule for the first step, which 
is the payment calculation, is as follows: 
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| PV = 1 8'000 

i = 14* 4 

n = 5 x 4 




PMT=? FV = 0 



The keystrokes for a payment calculation should 
be looking at least vaguely familiar by now. 
However, because this loan calls for quarterly 
payments, you will not use the )xi| and EE1 
functions: 

(Mode: FIN) 

18'000 [fv) 

14 CB 4 E) en 

5 [xJ4H[n] 
0 El 

[TOP) [fwD Result: -1 '266.50 

So your quarterly payment would be $1*266.50, 
which is a fairly round number. Now, the 
prepaid finance charges you have to pay depend 
upon the length of the loan. You wish to borrow 
the money for five years, and with a finance 
charge of 3/4% per year, the calculation looks 
like this: 




Result: 675.00 



Subtract this finance charge from the borrowed 
amount and calculate the actual periodic rate: 



67 




Result: 3.93 



To compute a nominal APE, from this actual 
periodic rate, multiply by four (there are four 
quarters in a year): 

[x] 4 H Result: 15.71 
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EFFECTIVE INTEREST RATES 



Interest rate terminology can be confusing. There are 
"periodic rates," "nominal APR's," "actual APR's," 
"effective APR's," "actual effective APR's," "variable 
rates," "blended rates," "coupons," "yields," "returns," 
"finance charges," and a sea of other terms that depend 
upon who yon are talking to and what field of finance you 
are discussing. 

As you wade through this sea of terminology, ask as many 
questions of the people you are dealing with as you must to 
clarify the situation and to draw a cash-flow schedule. 
Keep in mind that the most important rate to know for 
financial calculations is the periodic rate. This is the rate 
that regulates how money grows from one period to the 
next. The other rates that are quoted are always calculated 
starting with the periodic rates. 

One common way to quote an APR (annual percentage 
rate) is to multiply the periodic rate by the number of 
periods in a year. But as described earlier (page 47), this 
"nominal APR" is more of a convenient approximation of 
what actually happens than an accurate reflection of the 
interest paid. It does not incorporate compounding, which 
can be significant at the higher interest rates. 

The effective APR is an annual percentage rate that does 
incorporate compounding. On that $100.00 savings account 
back on page 37, the nominal APR for the account was 18%, 
but the balance of the account after compounding this rate 
for a year was $119.56. By the fact $19.56 was earned on 
$100.00 in one year, you can say that the effective APR 
during that year was 19.56%. By compounding an 18% 
APR monthly, you boost the effective APR to 19.56%: 
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1.5% 



119.56 A 



month 

1 2 3 4 5 6 .7 8 9 10 11 12 



-100.00 



Two functions on the EL-733A allow you to convert APR's to 
EFFective APR's and vice versa: 



The [2ndF) hEFH key allows you to calculate an effective 
annual rate given a nominal APR and the number of 
periods in a year. 

The ^nd0 l-APF] key allows you to calculate a nominal 
APR given an effective annual rate and the number of 
periods in a year. 



The keystrokes required to calculate the above effective rate 
of 19.56% for 12 compounding periods of an 18% APR would 
be as follows: 

12 H ESS 18 [=) Result: 19.56 

To convert this rate back to an APR, first store it by 
pressing |r-M , then press the following keys: 

12 a ffl H E] Result: 18,00 



Remember: key in the number of compounding periods in a 
year first, press the conversion keys, then key in the rate 
you wish to convert and press {=} . 
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The following examples are provided for practice in 
converting rates from APR's to effective APR's. This is an 
important skill to develop before looking at the subject in the 
next section (Payment Period And Interest Period Differ) 



Example: What is the effective annual interest rate for 18% 
APR, compounded daily? 

Solution: The first question you need to ask when you are 
dealing with daily compounding is, "how many 
days are in a year?" The answer may not be as 
simple as it seems. Some contracts are written 
with daily compounding based on a 360 day year 
and some are based on a 365 day year. And 
neither of these are accurate per se, because a 
calendar year varies from 365 to 366 days a year. 

In this problem, assume that a year is 
considered to have 365 days. The keystrokes are 
as follows: 

(Mode: FIN) 

365 (M0 18 E] Result: 19.71642428 

All ten digits of the result are shown because 
everyone is important. You probably have your 
calculator set to display just two decimal places, 
but whenever you are working with interest 
rates (especially), all the digits are important. 

Press MB B GO to display all the digits. If you 
write down an answer to be used in a later 
calculation, copy down every digit available. If 
you have your display set to (2ndf) {ffi§ [|] and you 
use that displayed version of the result, you may 
be introducing rounding errors to your 
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succeeding caption. . It is bjrtj^^ 
which you may round as you please. 



Sohrtion: 4@Bffl21.5B Kesulfc 19.96 



How do you deal tt t KpS^an"rt^ 
withdrawals? ^.^CoLSntd values in any financial 
payments? One ° f * e ™f^ l, eri „d. There can only be 
hf^^^^^ period has to 

match the payment period. 

Butintherealworld^eyoftendontmateh. Where do you 
start? 

WeU, lie only thing ^^£3^5 
5r0b l effi %^So d&SSSStaS* raL con?ponndedon 

When *. l^^^\ e Z^^b^ , K| , ^ 
other than P^f"*Kte that compounds on the 
afferent periodic ^e same effective rate. 

KranS^tostw^thatisdone. 
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Ynn recently financed the purchase of an 
ISrS optical french fry sorter ^ 
processing company by taking out a $ 200 ° uu , ™ 
S quarterly payments. The interest ^ateon 

loin is 9.75% APR ^^^^^Z 
the term of the loan is 5 years. What aie your 

payments? 

quarterly payments: 
(Mode: FIN) 
5040 C3 

200'ooo E3 o O 

"Rut before you key in the interest rate, you _must 
tot covert it to a quarterly rate that yields the 
efflctive annual rate as 9.75% compounded 
rfyTo^rt it to an effective rate, press: 

12 S IS 9-75 0 Result: 10.20 

Store that effective rate in the M register: 

Then ask the EL-733A what APR compounded 
quarterly -ill yield that same effective rate: 

4 [2MB 0E3 S 0 Resillt: 9 ' 83 

That is the correct APR based on ^rterly 
lompoldlg. Sodivideithy4andstoreitas&e 
periodic interest rate: 



0400 
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Then compute your payment on the loan. Press: 

(ag |fin) Result: -12777.81 

Alone these same lines, an example of quoting an effective 
rate that includes all finance charges is shown on page 79 
in the section More TVM Examples. 



yfr-RTA-RT.F. ttATTC LOANS 

Variable rate loans started becoming more and more 
common during the skyrocketing interest rates of the early 
1980's If the economy is unstable or interest rates are 
wildly going up and down, it usually makes sense for both 
parties to allow the interest rate on a ban to vary. This 
Practice can be beneficial to both parties m the loan because 
lenders feel more comfortable lowering their rates when 
times are good, if they know they have a safety valve written 
into the contract to use in case the market rates increase. 

Variable rates complicate a TVM problem, because the 
TVM functions depend on an even payment calculated at a 
single interest rate. However, all is not lost. By breaking 
variable rate problems into separate problems, each 
corresponding to an adjustment in the interest rate, the 
solution becomes a series of simple TVM problems. 

Some of the fairest variable rate loans are those written so 
that the interest rate is tied to some economic indicator (lor 
example, the prime lending rate, or the rates on 
govSSnent bonds or treasury bills) that can not be 
controlled by either the lender or the borrower. 

In the U S., the most interesting value in a variable rate 
loan calculation is the payment, because the payment is the 
value that has to compensate for the fluctuating interest 
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rate. Most variable rate loans are written so that the rates 
can go up or down, which means the payment can go up or 
down. And there are usually limits on how much the 
interest rate can increase in one year and on the maximum 
interest rate. 

Often with variable rate loans, an i nfini te number of 
possiblities exist for interest rate and, thus, payment 
amount. At the onset of the loan, a borrower or lender 
could spend many long nights in front of a calculator 
speculating on variations of the loan payment, but the only 
variation that is worthwhile looking at ahead of time is the 
(dreaded for the borrower) "worst case scenario," which is 
dictated by the limits of the contract. 

The borrower has to be able to handle the payments that 
result from the "worst case scenario." That is, if 
everything falls apart and the interest rates in the loan 
head toward the ceiling as rapidly as the contract allows, 
will the payments still be affordable? If not, somebody is 
taking a gamble. 

Solving for the payment schedule on a variable rate loan 
goes something like this: 



1. Solve for the payment (amortize the loan) using the first 
interest rate in the contract. 

2. Calculate the remaining loan balance (FV) at the first 
time the interest can increase, assuming the maximum 
increase. 

3. Re-amortize the loan for the remaining term, using the 
balance calculated in step 2 as the present value (PV) 
and using the increased interest rate. 
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4 ^tz^^^^ z 

maximum increase. 
5 . Ke-amor^e r^ g —^(PV) 

^ ^ s until vou reach the ceiling on the 



interest rate is «T?^^l^ y a maximum 
the contract and it <f^£££ Payments are 

° f ^.fid^Wvanct td'ompCnding is 
monthly m a ££ ^ lg year t rm , a n 
monthly. At the u ^ wse 

$8'000 balloon payment is aue. 

case payment schedule? 

x , v +h e cash-flow schedule for the loan 
S0l * ti °* : SSSf ttstlnlrest rate stays constant: 



FV = 8' 000 



PMT = ? 



PV = -28'000 



sol 



n-15X1 



i = 124-12 = 1 
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payments are positive cash-flows. 

The problem states W 4g*» £ 

(Mode: FIN) 

28'000 (S3 IS) 

8'000 EM) 

1 CD _ 

(El E Result: 316.86 

those 12 months. CM ^^^ P^ 
£ a^Scean^aThorfer term CU 

years). 

To calculate the smaller balance (after 1 year) 
press: 

„ Result: 27*492.27 

This is amortized out for a term oi Nan* H years 

03 {py) 8'000 © 
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14 i^s & ® 
13 S El CO 
H5 ® 



Result: 335.51 



first year's payment. 

g^SSTS — g are shown 

below: 



12 © w oi 

gT) (pv) 8'000 Ey) 
14 S 01 CD 



Result: 353.80 

12 QD HIS) 
gr) [pv| 8'000 (SI 

12 (2fl3 fEl GD 

151 m & CD ^^t- 371.69 



12 [3 » lEY) 

03 s'ooo E3 

case, would never exceed ¥38«.ii. 
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MfYR.F, TVM EXAMPLES. 



starting on page 93. 

After reading and w.^ ? f 
^sXirTfetanJpli: in this -tion — less 
^ cfeXrrte^ a onc^ 

reminders where necessary. 

ftl" ; ta ^ wledge checklist to make sure : yon haven t 
missld anTrnportant part of the disenssion to tins pornt. 

Knowledge Checklist 

□ 1 Yon know all the basics: how to do arithmetic, how to 

use the M register for storing numbers, and ^howto 
store numbers to and recall numbers f™mtneTVM 
^«+p« Phis vou know how to use B m *° 
i^L^Taf displayed decW places and 
how to use m to change the sign of the number m 
the display (page 6). 

□ 2. You know how to draw a ^Z^~^ 

financial situation that has a ^f^^/ c ^ct 
stream between the beginning and £ the co: « xa 
Vmi know that you must maintain one perspective 
fthat of I Wower or a lender) when you draw a 
cash-flow schedule (page 37). 
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□ 3. You know the various parts of the cash-flow schedule 

and how they correspond to the five TVM keys on your 
EL-733A(page 39). 

□ 4. You know how to compute payments, present values, 

future values, and interest rates, and you have some 
feel for, or are becoming less intimidated by, the 
terminology that goes along with these values in 
various fields of finance. 

Savings, IRA's and Annuities 



As a quick example of the calculation of compound interest 
accumulation on a savings account, look at the following: 

Example: How much money will you have at the end of 10 
years if you put $10 '000 in a savings acount and 
the interest rate is 9% APR compounded 
monthly? Assume you leave both the principal 
and interest in the account. 

(Mode: FIN) 

Keystrokes: lO'OOO E3 IE3 
10 (gHdB'S no 

0 IPMTI 
EBSRfFV) 



Result: 



24'513.57 



80 



Example: How much per month do you need to put away 
for the next twenty years if you wish to draw 
$3500 per month for the following thirty years? 
Assume a rate of return of 11% APR. 

Solution: Work this problem backwards in two parts. The 
cash-flow schedule for the first part looks like 
this: 



PMT = 3'500.00 



FV = 0 



4 4 

4 



tttttttt 

|3 54|355|356|357l358|359|360 



n=30X 12 



i = 11 *12 



PV =? 



You need, to calculate the amount that needs to 
be in an 11% account up front (the PV) if you 
wish to draw $3'500 per month for 30 years. Tins 
is a PV calculation like those on page 50. Make 
sure you are not in BGN mode: 

(Mode: FIN) 



3'500 IP 

30 H (x! [n] 

11 §?B SI CD 

o (E3 



Result: -367522.21 



The next step is to figure out what you need to 
put away each month for the next 20 years to 
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arrive at the above amount ($367'522.21). This is 
the cash-flow schedule: 



U11 + 12 



t t t t t 

PV =0 



FV = 367*522.21 
A 



n = 20x12 



240 



235 


236 


237 


238 


239 c 


T 1 


r i 


f 1 


r 1 


r T 



PMT=? 



You don't have to change CD , but you have to 
change PV, PV, and n. With -367'522.21 sitting 
in your display, the keystrokes are as follows: 



E9 E3) 



Eg f£V) (or H (RCp 

o m 

jCOMFl |PMTl 



Result: -424.57 



It's always surprizing to compute how little it 
takes each month to build up a fairly sizeable 
annuity like this one. 



Example: How much money do you need to deposit today in 
a college fund for your three-year- old child at 
10.5% APR compounded monthly to ensure that 
child a college income of $1200.00 per month for 
four years, starting 15 years from today? 

Solution: This is the same type of problem as the one 
above. The difference in calculation comes only 
in the second part: Rather than making 



82 



monthly payments, you are depositing one 
amount (a PV) and letting that grow without any 
additions. The keystrokes start out basically the 
same. Again, this is not in BGN mode: 

(Mode: FIN) 

1*200 M\ 
4 UmB tEH rjrj 
10.5 H El DD 

pip^ fFV) Result: -46*868.81 

So by the time your child starts drawing on the 
college account 15 years from now, it must have 
accumulated a balance of $46'868.81. The second 
part is real simple. Only two arrows appear on 
the cash-flow schedule: 

FV= 46*868.81 
A 



10.5+ 12 

1 , 2 , 3 , | 178 I 179 I 180 

n = 15X12 

PV= ? 
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With -46'868.81 in the display, here are the 
keystrokes: 

EE) El 
0 @D 

gjg [py] Result: -9768.89 

The second part of this solution demonstrates the 
sliding of a cash-flow backwards in time. You 
slid an FV back to the front of the time line, 
adjusting it according to the interest rate 
regulating the schedule. Certain problems can 
only be solved using the TVM functions if you 
know how to slide cash-flows. Sliding cash-flows 
is discussed more starting on page 100. 



Interest Rate Conversions ( h APR and hfffl ) 

Example: As one of the biggest printers on the west coast, 
you recently negotiated an eight-year lease on a 
$500'000.00 five color press. The terms of the 
lease call for quarterly payments in advance 
with a 20% residual. The quarterly payments 
are calculated on a 9.5% interest rate 
compounded monthly. What are the payments? 

Solution: First compute the quarterly interest rate from 
the information given. (See page 72 if this gives 
you problems) 

12 (gndf) Elf) 9.5 {=} H 

4 Ijjjjg EapB 1040 Result: 2.39 

Once you have calculated the correct quarterly 
rate, store it as the interest rate. Press: 

m 

Then draw the cash-flow schedule. One term in 
the desciiption that you may not be familiar with 
is "residual." A residual in a lease is a future 
value (FV) that is usually some percentage of the 
original value of the leased property. In this 
case the residual is 20%, which means 20% of 
$500'000 or $100'000. 

Another thing to beware of when drawing the 
cash-flow schedule for this lease is "payments in 
advance." The payments occur at the beginning 
of the month, requiring your calculator to be set 
to BGN mode before you calculate the payment. 

The cash-flow schedule- that you come up with 
should look something like this: 
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PV = SOO'OOO 



i = already stored 
n = 8 x 4 = 32 



t t t ? 

BGN mode 



PMT=? 



28 


29 


30 


31 


32 


T 1 


T 1 


r i 


f 1 


r 



FV = -1OO'OO0 



As usual, once you have the correct picture 
drawn, the keystroke solution is easy: 

(Mode: FIN) 



32 QT) 

lOO'OOO E3 £3 

soo'ooo (pg 
(car) FmH 



Result: -19'951.34 



If you got the result -20'428.94, you are not in 
BGN mode. Press @GN) and recompute PMT. 



Question: The leasing company requests the last two 
payments in advance, You agree to make those 
two payments in advance, but only if the overall 
interest rate does not exceed 10.5% APR 
compounded quarterly. CD Would they have to 
reduce the price? (2) What would the overall 
interest rate be if you make the two advance 
payments and they do not lower the price? 



£6 



Answer: The first part of the above question can still be 
answered using the TVM functions, but the 
cash-flow schedule changes enough that it no 
longer fits directly into the TVM registers: 



PV = SOO'OOO 

i =10.5+12 



n = 32 



1 ^2 ^3 |4 ^5 ^6 ^26^27^28^29^1 



30 ' 31 32 



PMT *= -19*951.34 



(three payments at the 
Y front of the lease) 



FV = -lOO'OOO 



The lease payment no longer runs all the way to 
the end of the time line, so you have to do a little 
before hand modifications before you can do a 
straight PV calculation. Since the interest rate 
is specified, you can slide that -lOO'OOO value to 
the left on the cash-flow line so that the problem 
conforms to a TVM problem. Turn to page 100 if 
you wish to see how the first part of this question 
is solved using the TVM functions. 

The second part of this question, where the 
interest rate is unknown, cannot be solved with 
the TVM functions. However, the second part of 
this question can be easily analyzed usi ng th e 
Discounted Cash-Plow Functions ( [CR] » ED > El , 
and 0EH ). Page 115 shows how it is solved using 
the Discounted Cash-Flow Functions. 
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Qualifying A Home Buyer 



If you are in real estate sales, you know +W 
certain formulas to qualify a homTbuTer 5w S^ 8 T & 
vary slig htly from state ^BtoS^i^^tS 
the goal behind qualifying a buyer is to maS sun , Sat the 
buyers income can support the burden of own££ a home 

One rule of thumb is for qualifying a buyer is this: 

Now, the taxes and insurance part of a mortgage payment 
varies considerably from state to state. In your state S 
of thumb probably exists that says "taJs Zltneur^ct 
make up x-percent of a mortgage payment." In the s ?at e 
where this manual is being written, taxes and msmSce 
consume about 25% (gulp!) of a mortgage payment S Z? 
state it may be considerably different P< * jmeT1Z - m y° ul 



Example: A newlywed couple have an appointment with 
you in your real estate sales office. As you 
S ™f U S e /^^^ q^stion the seriousness 
of these two bubbly characters, but your eyes 
hght up when they ask you what price range of 
houses they can be looking at with a combined 
gross mcome of $4'200.00 a month. ^"^a 

In your state, the numbers to the rule of thumb 
tor buyer qualification are as stated in the 
description that precedes this example. Interest 
rates are right at 10%. What is the price range of 
the houses that you can show this couple? 
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Solution: The first calculation is a percentage calculation 
What mortgage payment can this couple qualifV 
to make? J 

4'200 {x} 28 m Result: 1176 

*?i e 7^n eSt ^ ayment they can ^ahfy for is 
q»i l lb 00. This assumes that they don't have 
more than 35% (or $1470 per month) tied up in 
other hablilities. But also, that $1176 mortgage 
payment will include taxes and insurance, so 
you need to subtract those out before you do a PV 
calculation. Press: 

H 25 H) Result: 882.00 

Remember, this 25% number for taxes and 
insurance varies from state to state. 

Once you have subtracted the taxes and 

£ ?U 5?o C o £? m their mort £ a ge payment store 
this ($882.00) as payment. Press: 

(Mode: FIN) 

Then sketch out a cash-flow schedule (or 
visualize one in your mind) that represents a 30 
year mortgage at 10% APR with a known 
payment and an unknown PV: 
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a PV = ? 

1 = 10 + 12 



n =360 




PMT = -882.00 FV = 0 



Finally, key in the three remaining numbers 
from that cash-flow schedule, and solve for the 
present value: 

30 i?MB El QD 

o m 

Make sure you are not in BGN mode! 

jGOBB (R/J Result: 100'504.62 

So the couple can probably finance about $100'500 
on a houser They also have to meet a down 
payment requirement (around 10% down) before 
they can look for houses in this range. 



Quoting An Actual Effective Interest Rate 

Truth-in-lending laws require banks and financial 
institutions to quote actual, effective annual rates 
(including prepaid finance charges) and total interest paid 
on a loan or contract. The following example demonstrates 
how to quote an actual effective rate. Quoting total interest 
paid is demonstrated in the example that starts on page 94. 
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Example: The lending institution where you work loaned 
$145'000 to an individual for a term of 18 years. 
The nominal interest rate was 14% APR, 
compounded monthly, with a prepaid finance 
charge of 1.5%. Payments on the loan are 
monthly. What is the actual, effective APR on 
this contract? 

Solution: The first step in this solution is to calculate the 
payment based on the periodic rate (14 12). The 
cash-flow schedule of the loan used to calculate 
this payment is as follows: 



PMT =? 
A A A A 



FV = 0 



PV = -1 45'000 



A i 


i i 


i > 


i A 


l 213 


214 


215 


216 



n=18X12 



U14+12 



The keystrokes required to solve for the payment 
on this loan are (make sure that the FIN 
indicator is on in the display. If you don't know 
how to turn that indicator on and off, turn to 
page 10): 

i45'ooo eg 0 

18 iME (Xl [n] 

14 [2MB El CD 
0 (fv] 

M KfflJ Result: 1842.06 
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Then, once you have calculated the payment, 
consider how the finance charges reduce the net 
amount of money loaned. This cash-flow 
schedule shows exactly what happens in this 
contract: 



1.5% x 145*000 (finance charge) 

PMT= 1842.0Q 



4 



FV = 0 



| | | A™'"'""-"! A A A A A A A 

i V * I 2 I 3 K Is 210 211(212 213 214 215[216 



n =18X12 



j=? 



PV = -145'000 



The up front finance charge reduces the net 
amount of money loaned without affecting the 
payment, and thus increases the actual interest 
rate: 

M HD SEE] 1.5 [%) (pv| 
CT CD (pause) 

E 12 El Result: 14.27 



That is the actual annual percentage rate on this 
loan. However, this rate is still a straight APR 
computed by multiplying the periodic rate by the 
number of periods in a year. This rate is not an 
effective rate in that it does not incorporate 
compounding. 
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To compute this actual, effective rate, you need to 
use the O key. First store that 14.27 in 
memory. Press: 

Then compute the effective annual rate that 
results by compounding 14.27% twelve times: 

12 O Elf) S H Result: 15.24 

So the actual, effective APR quoted by your 
lending institution is 15.24%. That rate includes 
prepaid finance charges and compounding. 



Amortization Schedules ({^,{R7Fi), and®) 

An amortization schedule on a loan or mortgage separates, 
on a payment by payment basis, the amount of interest paid 
from the amount of principal paid. The EL-733A has three 
functions that allow you to create amortization schedules. 
These functions are: 

@STD to break a single payment into principal and interest, 

(R/R) to enter a payment period for use by |acc) . and 

[ACC] to show the accumulated interest and principal. 

Using these three functions, you can create amortization 
schedules that quote principal and interest either payment 
by payment or over a series of payments. 

The EL-733A uses information stored in the five TVM 
registers n, i, PV, FV, and PMT, when building an 
amortization schedule. Usually, you will compute the loan 
payment right before you create the amortization schedule, 
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so the information in the TVM registers will already be 
correct. Look at this example: 

Example: What is the payment on a 15-year mortgage of 
$69'000 at 9.65% APR compounded monthly? 
Also, what is breakdown of interest-vs-principal 
at the end of each of the first three years? 

Solution: This type of payment calculation should be 
getting easy for you by this point in your reading. 
Here are the keystrokes: 

(Mode: FIN) 

69'000 (E3 

15 B (xi| QTj 

9.65 @@[D 

0 (FV) 

gffij [PMI] Result: -726.77 

Now, since all the information about the loan is 
stored in the TVM registers, you can build the 
amortization schedule. To compute the 
principal, interest, and balance paid from the 
first payment to the twelfth payment, press: 

1 [RTRl 12 1ZB) (ACC] 

The display shows -2156.51 and a display 
indicator 'TPRN" comes on. SPUN stands for 
ACCUMULATED PRINCIPAL. This display 
tells you that the first twelve months of payments 
consist of $2156.51 in principal. 

Press (ACC) again. The display shows -6'564.77 
and the indicator £INT comes on. This display 
tells you that the first twelve months of payments 
consist of $6'564.77 in interest. 
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For the next 12 months, press: 

13 m 24 m XPRN: -2'374.07 

lACCl 2INT: -6'347.22 

For the third 12 months, press: 

25 m 36 EM ra 2?RN: -2'613.57 

[ACC] XTNT: -6107.71 

You can continue breaking the loan down year 
by year in the above fashion until you reach the 
end of the 15th year. 

Question: In the above loan, what is the interest and 
principal paid in the 45th payment, and what is 
the balance yet to be paid on the loan after that 
payment? 

Solution: Press: 45 (AMF0) Result: -244.53 

Notice the indicator "PRN" that came on in the 
display. This indicator tells you that the part of 
the 45th payment that is principal is now shown 
in the display. So the principal portion is 
$244.53. 

Press [AffiTI again. This display shows -482.25 
and the INT indicator comes on in the display. 
This says that the portion of the 45th payment 
that is interest is $482.25. 

Finally, to see the balance of the loan after the 
45th payment, press (AMRT| once again. The 
number 59724.05 shows in the display along 
with the indicator "BAL." The balance of the 
loan after the 45th payment is $59724.05. 
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Quoting Total Interest Paid Chi A Contract 

The [ACC'J function allows you to quote the total interest paid 
on a TVM problem with the push of a button. Work the 
above example on creating an amortization schedule to get 
an idea of how the |ACC| function works. Then, to calculate 
the total interest paid on the loan in the above example, just 
press: 

1 [R7r1 180 IR7R1 fACCl 

This calculation will take a long time (around 30 seconds), 
but when it is finished, the display will show -69 '00 0.00 
with the £PRN indicator on in the display to tell you that 
the entire principal of the loan has been paid off. 

Press [ACQ] again to see the total interest paid during this 
loan. The XINT indicator comes on and the display shows 
-61'819.22. From the first payment to the last payment of 
this loan, a total of $61 '819.22 in interest is paid. 

In summary, quoting the total interest paid on a loan or 
contract is a matter of computing the accumulated interest 
over the entire term of the contract using the [ACC] key. 



Discounted Loans And Mortgages 

Occasionally, in order to become more liquid, a lender will 
try to sell a contract for a price that is discounted from the 
actual balance left to pay on the contract. The resulting 
yield to the party that purchases the contract is higher than 
the original rate that the contract was based on. 

The word "discounted" is used here to mean reducing the 
value or price of a contract in order to sell it. The word 
"discounted" is applied differently in "Discounted 
Cash-Flow Analysis" where it refers to a process of solving 
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financial problems by sliding or "discounting" cash-flows 
on a cash-flow schedule. 

If you are ever considering buying a discounted contract 
and you wish to calculate what you will yield or the price 
you should pay for the contract to yield a certain rate, don't 
make the mistake of getting cluttered up with the 
numerical details of the original contract. The trick to 
making accurate calculations on a discounted contract is to 
look only at the payment schedule that you are buying and 
to do your calculations from that. 

If the payment schedule is regular and even, you can 
calculate the yield or the amount to pay for the contract 
with the TVM functions. If the payment schedule is 
uneven or irregular, you will probably need to use the 
Discounted Cash-Flow Analysis functions. Look at this 
example of a discounted mortgage problem that can be 
solved using the TVM functions. 



Example: A lender wishes to sell a mortgage that started 
about seven years ago. The mortgage was 
originally written for $115'000 at 10.65% for 30 
years. A 2% prepaid finance fee was paid at the 
beginning of the loan and the house for which 
the mortgage was written was selling for 
$135 '000 requiring the borrower to come up with 
a down payment of $20'000. The house is now 
valued at about $200'000. The payments on the 
mortgage up to this point have all been on time, 
and the remaining payment schedule calls for 23 
years of monthly $1 '064.87 payments, starting at 
the end of the current month. What should you 
pay for this mortgage if you wish to cash out the 
lender and yield 14%? 
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Solution: The above paragraph contains a lot of wasted 
words. But so do most real life situations (and 
test problems often have redundant information 
thrown in to lead you off track). 

You are looking for an investment. The above 
investment offers you a monthly income of 
$1 '064.87 for the next 23 years. That is all you 
need to know in order to do the calculation! The 
information about the house and the original 
terms of the contract is unnecessary (other than 
for you to use in weighing the security of the 
investment). 

You have to pay some money up front in order to 
gain the right to receive that monthly income of 
$1064.87. You want that amount to be such that 
your investment yields 14% APR. The cash-flow 
schedule looks like this: 



PMT= 1*064.87 
A A A A 



FV = 0 



PV =? 



ttf ttttt 

|2 70j271 |272[273|274|275|27B 



i=14+12 



n =23 X 12 



So all those words boil down to a simple PV 
calculation. By storing your desired yield of 14% 
as the interest rate, the calculated PV is the 
amount you need to pay in order to yield 14% on 
the investment. 
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The keystrokes are as follows: 



(Mode: FIN) 
1064.87 HD 

23 m [xig nn 

0 (P7) 

ffl O Result: -87*559.08 

In order to yield 14% APR compounded monthly 
by purchasing the contract, buy it for $87'559.08. 



Question: K the asking price is $95 000, what will be your 
yield? 

Answer: Change the PV and recalculate the periodic 
interest rate. Once you have the periodic interest 
rate, annualize it by multiplying by 12. 

95'000 E3 (py| 
M {Tj (pause) 

El 12 G=) Result: 12.72 

Is that close enough to your desired return? If 
not, make them an offer. 
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Sliding Cash-Plows 



By the time you reach this section in the manual, you 
should recognize that both the EL-733A and the cash-flow 
schedule are dynamic tools for use in financial 
calculations. This section demonstrates sliding cash-flows 
on the cash-flow schedule to simplify certain problems and 
to make certain complicated problems solvable. 

We'll start by stating the following: 

You can slide any cash-flow on a cash-flow schedule to any 
period on that schedule without changing the results of a 
calculation, as long as you adjust that cash-flow according 
to the known interest rate that prevails on the cash-flow 
schedule. 

From the above statement, you can see that in order to slide 
a cash-flow to another period on a cash-flow schedule, you 
have to know the prevailing interest rate. 

Though you may have not realized it at the time, you were 
using the skill of sliding cash-flows in the annuity problem 
on page 82. The mechanics of sliding cash-flows using the 
TVM functions are the same as the second part of that 
problem. 

The first part of the question at the end of the lease problem 
that starts back on page 85, is a good example to use to 
demonstrate answering a question by sliding a single 
cash-flow using the TVM registers. 
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The cash-flow schedule of that lease problem with advance 
payments looks like this: 



PV = 500'000 

■1=10.5 + 12 



n = 32 



30 31 ' 32 



, r 1 | 2 j 3 | 4 | 5 | 6 |26|Z7|28|29|: 

PMT = -19'951.34 

(three payments at the 
Y front of the lease) 

FV = -100'000 



The last two payments are made at the beginning of the 
lease, and the lease was written with the payments in 
advance, so a total of three payments are made at the time 
that the deal is closed. You agreed to make those payments 
in advance, as long as the overall interest rate did not 
exceed 10.5% APR compounded quarterly. (Remember, the 
payments were quarterly but were calculated based on a 
9.5% APR compounded monthly.) 

In order to solve for the PV, you must first slide that 
-lOO'OOO FV back to either the end of the 29th or end of the 
30th period (adjusting for the 10.5% interest rate). We 
chose to slide it to the end of the 29th period so that the final 
solution would not require BGN mode. 

To slide a cash-flow to the left using the TVM functions, 
you enter that cash-flow as an FV: 



ioo'ooo EZ3 Ey) . 
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Key in the interest rate. 

10.5 S 4 S CD Result: 2.63 

Key in the number of periods you wish to slide it: 
3 [nj 

Key in 0 for the payment: 

o sg 

And compute PV: 

g%g (py) Result: 92'521.04 

This value comes out positive, hut you will have to store it as 
a negative. The TVM functions always assume that the FV 
is a return on a PV invested at some earlier time. When 
you are sliding cash-flows this assumption is not correct, 
so you have to keep track of the correct sign (positive or 
negative). Press: 

(To slide a cash-flow to the right, you use the above process, 
except you enter the cash-flow as PV and compute FV to do 
the sliding.) 



Now you can draw a cash-flow schedule that fits into the 
TVM registers. It should look like this: 



PV = 500'000 



i =10.5+12 



n = 29 



" I' I' I' I' I' |26|27|28|29|: 



PMT = -19'951.34 



(three payments at the 
Y front of the lease) 



30 31 32 



FV = -92'521 .04 



This cash-flow schedule shows the three payments that 
occur at the front of the lease so that you remember them 
when you are interpreting the result of this PV calculation. 

Both f_rj and [FV] have already been stored: 

19'951.34 EE) HID 
29 QT) 

(make sure that BGN is not on in the display) 

fSSm (PV) Result: 445182.80 

That PV includes the three payments at the front of the 
lease, so to see what the actual lease value is, add those 
payments in: 

H 
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M fRCQ ^ EE) S 3 E) 

(Mt) S Result: 505'036.82 

But the lease value for the equipment was only $500'000. 
The demand for the payments up front has the same effect 
as increasing the price $5'036.82 and increasing the 
interest rate to 10.5% APR compounded quarterly. Another 
way to look at it is that it has the same effect as a more 
drastic increase in rates (the calculation of this rate is 
shown on page 115). So, unless they lower the price by over 
$5*000.00, this deal does not meet your demand for a 10.5% 
maximum interest rate. 



Discounted Cash-Blow Analysis 

The previous example leads quite well into the topic of this 
section. The two functions [NPV] and {JIB on the EL-733A 
depend (numerically) on the fact that cash-flows can be 
moved up and down a cash-flow schedule. The process that 
you just used to slide back that one cash-flow is similar to 
the calculating process that these functions depend upon. 

hi discounted cash-flow analysis, the parts of the cash-flow 
schedule take on new meanings. In TVM analysis, you 
had n (the number of periods), i (the periodic interest rate), 
PV (the cash-flow at the beginning of the first period), FV 
(the cash-flow at the end of the last period), and PMT (a 
regular stream of level cash-flows from the PV to the FV), 
allowing you to describe many financial situations to your 
EL-733A. But a regular, level stream of payments can be a 
big restriction, and, depending on how creative your field of 
finance^ is, it may be necessary to generalize your 
perception of the cash-flow schedule to incorporate the 
exciting capabilities of discounted cash-flow analysis. 

With discounted cash-flow analysis, you need to be able to 
describe any cash-flow schedule using just two functions: 

indf) [Nl] : The number of cash-flows in cash-flow group i. 

(QR) : The value of the cash-flows in cash-flow group i. 

You need to throw out the TVM values of n, PV, FV, and 
PMT, and think in terms of cash-flow groups. Every 
cash-flow schedule is made up of connected groups of 
cash-flows. These groups are characterized by the value of 
each cash-flow making up the group and the number of 
cash-flows in the group. A cash-flow group could consist of 
ten, $100 cash-flows; fifty, $10'000 cash-flows; or up to 
ninety-nine cash-flows of the same amount all in a row. 
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These cash-flow groups are numbered from left to right 
(starting at zero!) on the cash-flow schedule. Here is an 
example of a cash-flow schedule with 6 cash-flow groups 
(numbered 0 to 5). 



ttt 600 . ,. . 


i i 


i I 


i i 


i i 


i i 


i i 


till 

1 


r -10'000 



-50*000 



• Cash-flow group zero has one cash-flow of -50*000. 

• Cash-flow group one has three cash-flows of 600 each, 

• Cash-flow group two has four cash-flows of 0 each. 

• Cash-flow group three has one cash-flow of -10*000. 

• Cash-flow group four has one cash-flow of 0. 

• Cash-flow group five has seven cash-flows of 9'000 each. 

Cash-flow group zero is always the initial group on a 
cash-flow schedule. Most often, cash-flow group zero will 
consist of just one cash-flow, but it can consist of up to 99. 
It is called "cash-flow group zero" because the first cash- 
flow in that group starts at the beginning of the first period, 
not the end. (Also, zero corresponds to the numbered 
register in which it is held, but that is not discussed until 
page 117.) 
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Once you can think of a cash-flow schedule in terms of 
groups of cash-flows, you will have no problem using the 
two functions (CR) and (NTj to describe any realistic 
cash-flow schedule to your EL-733A. 



Example: Describe that cash-flow schedule with six groups 
of cash-flows to your EL-733A. 

Solution: First, make sure your EL-733A is in FIN mode, 
then press (MF| (c^ to "clear all" of the financial 
registers. To input the cash-flow group zero, 
press: 

1 fffflg (NTJ 

so'ooo E3 m 

To key in the cash-flow group one, press: 

3 S (nTJ 
600 (CR) 

Then continue this process for the cash-flow 
groups two through five: 

4 gndF) {NT) 

0 (CR) 

1 UndTJ (NTJ 

io'ooo EE! m 

0 (Cfi) 

7 H (RTJ 
9'000 (CR) 
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Notice that on cash-flow group four, which 
consisted of one cash-flow of 0, we left off the 
keystrokes (T) [2ndF| J^j] . You can always leave off 
the keystrokes [T] |2 nd Ft [NT) . We included them in 
the previous groups consisting of just one 
cash-flow for clarity. But whenever you press JcR) 
without first pressing jgndFJ [nTJ , the EL-733A 
assumes that there is just one cash-flow in that 
group. 



After completing the above solution, you have described a 
cash-flow schedule with very irregular cash-flows to your 
calculator. Notice that in describing this cash-flow 
schedule, you have accounted for the beginning of the first 
period and the end of every period. You have not left off the 
periods that have cash-flows of zero. 

So, with the information that you have keyed in, the 
calculator can deduce exactly what happens at each period 
on the cash-flow schedule, from the beginning of the first 
period to the end of the last period. That cash-flow schedule 
is now stored in the memory of your EL-733A, and the EL-733A 
is ready to answer either one of these two very important 
questions about that schedule: 

1. Given a periodic interest rate (stored in the i register), 
what is the value of all the cash-flows on that schedule if 
they are slid to the beginning of the first period 
(discounted according to the given interest rate) and 
netted together? In other words, given a pe riodi c interest 
rate, what is the Net Present Value ( (NPV) ) of the 
cash-flows on that schedule? 

2. What is the periodic interest rate that would make the 
Net Present Value equal to zero? This interest rate is 
called the Internal Rate of Return (or QBO )• 
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The answers to those two questions open up a literal wealth 
of information about the majority of financial problems 
with irregular cash-flows. The remainder of this chapter 
looks at how you can apply the answers to those two 
questions to the financial scenarios that you encounter. 



INPV) : NET PRESENT VALUE 

To illustrate the use of the |npv| function, let's look at an an 
example. This is similar to the discounted mortgage 
example on page 96, except that the payment schedule is 
not regular. 



Example: At a New Year's Eve party, you are approached 
by a lender who wishes to sell a contract. 
Though not anxious to discuss business during 
the festivities, you are intrigued by the potential 
good deal that you are being offered, so you take 
your EL-733A from your pocket to do some quick 
calculations. 

The payment schedule on the contract this 
lender is selling calls for a $6'000 payment at the 
end of June and a $10'000 payment at the end of 
each of the three months October, November, 
and December for the next three years. You 
have some cash in a mutual fund that has been 
getting about a 12% return, and you would like to 
boost that return to around 18%. What should 
you pay for the contract? 

Solution: This is a typical situation where you can make 
good use of the NPV function. You know (or can 
specify) the periodic interest rate, and you are 
interested in what the schedule is worth up 
front. 
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This is what your sketch of the cash-flow 
schedule should look like: 

i = 18% APR (-12) 



6'000 



10'000 
M 6*000 



10'000 

6'000 




10'000 



year 1 



year 2 



year 3 



The part of any NPV or IRR calculation that 
takes the most keystrokes is describing the 
cash-flow schedule to your calculator. An 
important thing to notice before you start keying 
in the above cash-flow schedule is that the group 
at the beginning of the first year (cash-flow 
group zero) consists of six cash-flows of zero 
each, while the groups at the beginning of the 
second and third years have only five cash-flows 
of zero each. 

The keystrokes necessary to key in the above 
cash-flow schedule are as follows: 

(Mode: FIN) 

dndFJ (CA| 

6 §d£] p] 0 [CR] 
6'000 fCRj 

3 $m m o m 



Cash-flow group 0 
Cash-flow group 1 
Cash-flow group 2 



no 



3 [MB ED lO'OOO ICR) Cash-flow group 3 

5 S ED 0 [CR) Cash-flow group 4 

6'000 ICR) Cash-flow group 5 

3 UMB m 0 m Cash-flow group 6 

3H§1 10*000 (CR) Cash-flow group 7 

5 H HO 0 [CR) Cash-flow group 8 

6'000 m Cash-flow group 9 

3 S \HB 0 [CR) Cash-flow group 10 

3 (MB [NT] lO'OOO (CR) Cash-flow group 11 



Once you have the cash-flow schedule stored in 
your EL-733A, to calculate the NPV given an 
interest rate of 1 8%, simply press: 

18 MB & CD ffil Result: 78*505.16 

So, if you want to make an 18% APR. return on 
your investment by buying that contract at the 
New Year's Eve party, you should pay $78'505.16 



Notice that the result of sliding all those positive cash-flows 
to the beginning of the time-line and discounting them 
according to the 1,5% periodic rate, is a positive value. 
Unlike the TVM functions and [fv), the [NPV) function 
makes no a ssum ptions as to why you are using it to slide 
cash-flows. (NPV) does not change the signs of cash-flows as 
it slides them to the front of the cash-flow schedule. 



Ill 



WK^° re d6taiIS ° n Slidin ^ cash-flows with the TVM 
functions, you may want to review pa^e 100) 



i = 18%APR(-12) 



10'000 

6'000 



10'000 
A+A 6*000 



10'000 

AAA 




year 1 



year 2 



year 3 



SulS^i \f° 00 S ash "?° W back si * Precis and 
wr 7 g £ the 1S% P en odic mterest rate, you reduce iu 
value (you discount it) to about $5487.25. 



Next if you sHde the first $10'000 cash-flow to the front of the 
tune line, it looks like this: 



i = 18% APR (-*- 12) 



10'000 
AAA 




year 1 



year 2 



year 3 



Then, slide the next $10'000 cash-flow to the front: 
A 8*489.33 

i = 18%APR(n-12) 

^ 8'616.67 

10 '°00 10*000 10'000 




y eaM year 2 yea r3 



Notice that, because it is slid back one period farther than 
the first $10 000 cash flow, the second $10'000 cash-flow is 
worth less up front. 
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Continue this sliding process until every cash-flow has 
been "discounted." Finally, net them together to arrive at 
the Net Present Value of $78'505.16: 

A 

INPV = 78'505.16[ 



i = 18% APR (4- 12) 




year 1 year 2 year 3 



The Net Present Value of a cash-flow schedule tells you the 
present value of a stream of cash-flows based on a known 
interest rate. 

What is the Net Present Value of, for example, any 
complete picture of a mortgage? Well, if you include the 
PV, FV (if there is one), and PMT's all on the same picture, 
then at the interest rate used to calculate the payment, the 
NPV will be zero. TheJSTPV of any complete picture of an 
amortized investment is zero. 

In the example in this section, if you had keyed in a 
cash-flow of -78'505.16 as the first cash-flow on the 
cash-flow schedule, the Net Present Value at the desired 
18% interest rate would be zero. With the -78'505.16 up 
front, this interest rate would be said to be the Internal Rate 
of Return (IRR). 
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Eft ^e7^tet%^Z th 7 6ri0 t »* 
to be zero. The ERR WtflYf Ue f * casM ^ schedule 

the return on anTve^ment ZiTL™** ^ *° *™ 
payment stream. mVeStment Wlth ™- uneven or irregular 

then use this rtsulun TO ^ 1 Tegister ' You <** 
by pressing m m ^D ? ' 0r ^ Can r6Ca11 il 

queltnTt^ ft — nd part of the 

interest rate on this ca«^ fln a f e dyou to calculate the 
payments in advance): ° W (the Iease ™* 



PV = 500*000 -(3x 19-951.34) 



i=? 



n = 32 



30 '31 '32 



PMT = -19'951.34 



I (three payments at the 
T front of the lease) 



FV = -100'000 



tne (CRj , [nj ^ and m functlons The above cagMow 
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schedule represents a complete investment (in other words 
every cash-flow that applies to this investment is shown)' 
1?*?^.^ m ^ casMow schedule, the calculation 
^Twf 17 •? a "? e . ke y operation. Keying in cash-flow 
schedules like this is described in the previous section 
starting on page 105. Here are the keystrokes: 

(Mode: FIN) 
S (CA| 
440145.98 (SO 

29 ^BF\ [NfJ 19'951.34 g73 -SHI 
2|2idp (nD 0 [CR) 
lOO'OOO EE) 

After pressing the above keys, the cash-flow schedule for 
the lease with advance payments is stored in your EL-733A 
To calculate the quarterly rate that governs that schedule 
press: ' 

H Result: 2.70 



This calculation may take a little time. Multiply the above 
result by four to get the annualized rate, which is 10 81% 
Z a l y0 ? ? an see ' b y making payments in advance you are 
effectively increasing the interest rate you pay. 

NOTICE fliaij, when keying in your numbers, you should do 
all calculations ahead of time. You should not do any 
caMations while you are in the middle of keying in a list 
oi (eg s and \N$ s. More examples of NPV and IRR 
calculations start on page 119. 
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^^EEDOALLTHOgE NTTMRF.P.c; arv> 



ln£ysi™h£e a \Tl exam ^ s j* discounted Cash-Plow 







3J .9 






) .8 




( 


) .7 




C 


.6 




c 


.5 




0 


.4 




0 


.3 




0 


.2 




0 


.1 




r o 


.0 




0 


9 




0 


8 




0 


7 




0 


6 




0 


5 




0 


4 


-100*000.00 


3 


0.00 


2 


-19'951.34 


1 

0 


438*1 45.98 
- 



3 



i PV 



FV 



PMT 



3 



TVM Registers 
The M Register 



(The numbered registers must be 
activated before they can be used 
for storing and recalling numbers) 



Numbered Registers ' 
The numbered registers 0 through 4 are shown enlaiwH «m 

s^z:L^tyfz srmps on the iast casM ° w 
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Sloted TJ^Z^Te Z^TM <W 

and GFi) of a cash-flow group using the keystrokes shown 
in the upcoming examples. Notice that when you reachT 

But what about the values for Ni? Where are they stored? 
Well there are actually an additional 20 hidden roe rial 
registers where the values for Ni are stored You Sn 
check or change any of the Ni values that you input Th^ 
hidden N* registers are short registers that ca^o^ kmS 
numbers up to 99. Tins means flffi S^^te of 
cash-flows you can have in one group is 99. numt,er of 



Example: Recall the amount in cash-flow group one from 
that last lease problem. Also, recall Nj. 

Solution: Press S O CD to see the amount in 
cash-flow group one (-19'951.34). After you have 
recalled the amount in that cash-flow group, you 
can then check the number of cash-flows in that 
group by pressing gsg (Reg gffig (gg . You ^ 
see the number 29.00 come into the display 



In order to recall a value in an Ni register, you have to first 
recall the cash-flow amount from the numbered reiS 
that goes along with that Ni register. registei 



118 



CHANama m and r.vf 



Jn°tPr a Z either ° f the jalues in a cash-flow group, simply 
cash flow a*™ ¥ Pr6SS ^ the * enier ffi 

numbed ofT™, ifS* ^ S ™ followed ^ 
SXer Ni or CFHn »~ °T ^ Whe * e ver you change 

bMl^ Sown above" ^ W t0 ^ 
^^^SJ^^ ^ calculate IKK by 



f SodS o°f V P ° int fr ,° m P / ge 105 > ?™ W c ^ered 
Pofi St °^ b f ck ^ ou nd information on Discounted 
Cash-Flow analysis. The examples in the section that 
follow give you plenty of practice solving Sunted 
Cash-Flow Analysis problems discounted 



A^?™^v S that require Di ^onnted Cash-Flow 
cStl It ° Ve i qmte a ran ^ e of ^vestment situation^ 
Often the problems are fairly complex and require some of 

y0 ^ t r e „ t ° b6 Spent U P fr^t preparingTcash flow 
set edut f^*™ 8 ' - ?** ^ reach the final cash-fl w 

stelf ^ cal^^^ * 

straight-forward 
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GENERAL TNVEBTMTCN T ANALVRTg 



Example. Over the years you have invested in mutual 
hinds Your yield m these funds has been good, 
though you have never sat down and figured out 
exactly what that yield has been. One evening 
you find yourself with some time on your hands 
so you pull out your records, take your EL-733A 
from your briefcase and start calculating. Based 
on the following table of your investments, what 

1983? y ° Ur retUm mUtUaI fundS been Since 



Date 


Fund# 


Amount 
Invested 


11/15/83 


1 


5'000 


6/1/84 


1 


3'200 


8/15/85 


2 


2'000 


4/30/86 


3 


2'000 


1/15/87 


2 


2750 


6/1/87 


3 


1'500 


,9/1/87 


2 


4-000 



Today is 5/1/88 and the values of the funds as of 
this date are as follows: 

• Fundi: $15'355.70 

* Fund 2: $12'921.24 

♦ Fund 3: $4723.75 
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Solution. Even though there are three funds listed with 
thaee separate yields, in this case you are 
interested m the overall, combined yield This 
becomes just one problem with all of the 
investments and current values appearing on 
one cash-flow schedule. K 

One trick to analyzing this investment is in the 
way that you choose the period of the cash-flow 
schedule. Here, the investments took place 

l1t^/ 0Und i he i St 0f a month or a">™S the 
15th of a month. So, break each year up into 24 
penods, each about 1/2 month. That way each 
investment can fall at the end of a period. 

Once you have calculated the periodic return for 
UA month periods, you can convert it to reflect 
monthly compounding if you wish. 

The cash-flow schedule that you arrive at for this 
problem will look something like this: 

33'000.69 




-5'000 



This is a difficult one to draw clearly on one line. 
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On this cash-flow schedule, only the invest- 
ments and. the final value of the funds are 
represented with arrows. The periods that 
passed with no investment made are shown as 
"zeros, " because you will key them into your 
calculator as zeros. Here are the keystrokes to 
describe that cash-flow schedule to your EL-733A. 

M (ca| 

5'000 EB M Group 0 

12 H @D @3 Group 1 (12 zeros) 

3'200 @73 S Group 2 

28 MB [f?D (55) l§E) Group 3 (28 zeros) 

2'000 EE) Wi Group 4 

16 gsg (NT) I&C| (^J Group 5 (16 zeros) 

2'000 E3 EE) Group 6 , 

16 S ED £E1 (SI Group 7 (16 zeros) 

2750 S3 120 Group 8 

8 §dB [NO IRS @R) Group 9 (8 zeros) 

1'500 E3 El Group .0 

5 gsg (nT) 2^ (CR) Group .1 (5 zeros) 

4'000 EE) (5S) Group .2 

15 §dB ED HI Group .3 (15 zeros) 

33'000.69 ESI Group .4 
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Finally, calculate your return by pressing: 

GB3 Result: 0.73 

IRR calculations can take time on your EL-733A, 
depending on how many cash-flow groups are 
entered. The calculator is approaching the 
answer through a numerical guessing process. 
Many guesses are required before it arrives at a 
solution. 

The final result is a periodic rate based on 24 
half-month periods. To annualize this rate, 
multiply by 24 and you will get 17.55%. That is 
not a bad rate of return. 

You can convert this 17.55% rate from an annual 
rate compounded semi-monthly to an annual 
rate compounded monthly using the following 
keystrokes (for more information on interest rate 
conversions, see page 69): 

24 dndB BED ® [3 

12 S ESS S E] Result: 17.61 

Again, that is not a bad return at all. Happy 
investing! 
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WRAP-AROUND MORTOAm«lK 



A wrap-around mortgage is a second mortgage on a piece 
of real property that absorbs the first mortgage. The lender 
in a wrap-around mortgage usually agrees to assume the 
payments of the first mortgage and lend an additional sum 
beyond the Present Value of the first mortgage, in 
exchange for a periodic payment that is either greater than 
the payment on the first mortgage or that continues for a 
longer term. 

The questions that you need to be able to answer to perform 
a wrap-around mortgage calculation are three in number: 

1. What is the Present Value (remaining balance left to 
pay) on the first mortgage? Usually this is a TVM 
calculation. 

2. What is the payment that the borrower must make on 
the new wrap-around mortgage? Usually this is 
another TVM calculation. 

3. What is the yield to the lender on the whole scenario? 
(This is an IRR calculation) 

So every wrap-around mortgage problem is at least three 
problems, involving three cash-flow schedules, the last of 
which is generally an uneven cash-flow schedule that 
needs to be solved using IRR. 

What is interesting about wrap-around mortgages is that 
the lender usually gets a better return on investment than 
the interest rate on either the first mortgage or the 
wrap-around. The payment on the first mortgage may 
have been calculated based on a 10.5% interest rate, the 
payment on the wrap may be calculated on a 13.5% rate and 
the overall rate of return may be 15%. It may seem like that 
is not possible, but... 



Example: As a lender looking for a fantastic long term 
investment, you are approached by a person who 
wishes to borrow against some property and 
make just one monthly payment. This potential 
borrower has a single mortgage, written at 
10.5% APR, that calls for $1*678.40 
end-of-the-month payments with a $32'000 
balloon payment immediately after the last 
payment, which is 79 months from today. The 
person would like to borrow an additional 
$50'000. 

You agree to write a wrap-around mortgage at 
12% for 30 years that has a $15'000 balloon. You 
will assume the payments of the first mortgage 
and lend this person an additional $50'000. In 
exchange, the borrower will make regular 
monthly payments to you for the next 30 years. 

What is the payment that you will receive from 
the borrower each month, and what are you 
yielding by agreeing to wrap the mortgage? 
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Solution: 



The first step is to ^^^^ 
the first mortgage , Y ^ ^ns, so this 

^sfslhfcash^ow schedule: 

FV = 32*000 




n=79 



7 PV 

i ^ +Kiq FV calculatiorL are: 
The keystrokes for this rv ^ 

(Mode: FIN) 

1/678.4 IMD 

79 Q[) _ m 
10.5 

32'000 1H1 Result: -Ul'515.76 

So^EMloaniswo^^B.TS based o^e 
original 10.5% APE. 



new loan. ¥ou are loauu b ^ number 

t0 ?M » ' & PV X onflow schedule to 
Sffil pS^* on this wrap-around rs as 

follo-ws: 

FV = 1 5'000 A 



PMT=? 




■ - -- - n=30X 
i=1 



PV =-161 '51 5.75 



■ ia * simple TVM calculation. 
I^T y onUeC P n e follo W in g a lo n g , the 

keystrokes are: 

s leg © a so'ooo ej e 

15*000 

1 ID ^ 

Th e borrower ^ ^gg^ 
monthly payment Granted, it 

hut that may be beside the point. . . . 
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OK. Now you are equipped with all the 
information that you need to calculate the return 
that you will be getting by wrapping this 
mortgage Here is what this wrap-around 
mortgage looks like from your perspective: 

15,000 f 



1657.08 



i 

1 


i i 

2 


i i 

3 


i A 

* i 


i * 
78 




LI 


LI 




355 


356 


M 

357 


358 


M 

359 


360 


1 


r i 

1C1 


r i 

fQ A 


r i 







1678.40 



-50*000 

-32'000 



You have agreed to loan $50'000 up front to 
make seventy-nine $1 '678.40 payments, and to 
make one 32 000 balloon payment at the end of 
the 79th month. 

In exchange, the borrower has agreed to make 
monthly $1'657 08 payments to you for the next 
dbU months and to pay you a balloon of $15'000 at 
the end of those 360 payments. 

That may look long and complicated, but it really 
consists of only seven cash-flow groups. 
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Remember when you are keying in the above 
cash-flow schedule, the maximum number you 
can key in for N* is 99. This means that you will 
have to break that last stream of payments into 
three groups. 

Again, assuming you have been following this 
example from the beginning, the keystrokes to 
key in the above schedule are as follows: 




so'ooo Eg [cr] 


Group 1 


78 W fflil 




20.74 m m 


Group 2 


32'020.74 E3 (CR) 


Group 3 


82[2lF] fKm 




(RM) ICR) 


Group 4 


99 {2nd3 (rig 




[RM) (cr) 


Group 5 


99 Hgg [no 




1RM) (CR) 


Group 6 


16'657.08 (CR) 


Group 7 
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Then, once you have it all keyed in, calculate 
your rate of return by pressing: 

B Result: 1.06 

This calculation may take a little while, so be 
patient. This is a good time to stretch your legs 
and get a cup of tea. If you stay away too long 
and the calculator turns itself off, when you 
come back just remember that the result is in the 
i register and you can recall it by pressing M 
|RCL| {T} . Annualize this result by multiplying by 
12 to get a result of 12.69% APR. 

Notice that the return here is greater than the 
interest rate you gave the borrower. Why is this? 

Well, with a wrap-around mortgage, you are 
earning interest on money you never had in the 
first place. In -the extreme, it is like someone 
coming up to you and saying, "I'll pay you 
monthly payments that amount to 12% on this 
money that I borrowed at 10.5% if you will turn 
around and make my monthly 10.5% payments." 

You don't need to come up with a huge amount 
of cash up front, you just need to be able to make 
the payments on someone else's loan (mostly 
with money that they are paying you). You are 
earning 1.5% (12 - 10.5) on money that someone 
else borrowed somewhere else. The larger the 
sum is that you wrap, the more money you 
make. Hmmm... 
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BLENDED RATE CO NTRACTS AND MORTfl-AOTCPi 

If you ever come in contact with a variable rate loan or 
mortgage, you may be interested in the blended rate. The 
blended rate is just the IRR on the loan if you take into 
account the whole picture. As stated on page 74, with 
variable rate loans, the only scenario that makes sense to 
look at beforehand is the "worst case scenario." Once the 
payment schedule for the worst case scenario is calculated, 
then you can look at that schedule to see what the blended 
rate is over the term of the loan. 

Example: Not long ago, you calculated the payment 
schedule for a variable rate loan. That payment 
schedule is described on page 76 and the 
resulting cash-flow schedule follows. Key in this 
schedule and calculate the blended rate by usine 
[Irf3 . & 



8000.00 



316.86 



335.51 



353.80 



371.69 



1 \ 2^ 12^3 



24 



25 



36 



37 



48 



389.11 



AAA 



49 



50 



51 



i i A 



1S0 



t 

-28'000 
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Solution: The keystrokes used to describe this schedule to 
your EL-733A are as follows: 



(Mode: FIN) 

IMF) (CA| 
28'000 EE) ICR) 

12 MB (ND 316.86 ED 
12 £ndB [ND 335.51 [CR] 
12Si] 353.8 [CR] 
12@[§ 371.69 {CR) 
31 (2ndB [ED 389-H 150) 
99 |MB [HO 389.11 (CR) 
8*389.11 m 

Now, to solve for the blended rate, press: 

OS Result: 1.19 

Again, because this problem spans 180 periods, 
many iterations are involved in coming to a 
solution. This calculation takes a little time. 
When the result is in the display, annualize this 
rate by pressing: 

El 12 E) Result: 14.27 
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This 14.27% rate makes sense because the loan 
starts out at 12%, and goes rapidly to 16%. The 
majority of the time the loan is at 16%, but the 
low interest rates at the front of the loan pull the 
overall rate down, because a significant amount 
of the balance is paid off at the lower rates. 



_m CALCULAT IONS. PARTTAL PETRJODR 

Calculating (T) has not yet been mentioned in this 
manual. The reason for not mentioning [n] is that, though 
on the surface it seems fairly straightforward, when you 
solve tor LnJ , chances are you will not get an integer for an 
answer. If you solve for [n] and the answer does not come 
out to be an integer, how are you supposed to interpret that 
partial period? Look at this example: 



Example: You have a credit-line at a local bank. The 
balance is currently at $3'500. After working 
through some of the problems in this book and 
realizing that it is generally much better to be on 
the positive end of the "interest stick" then on the 
negative end, you decide it's time to quit drawing 
on that credit-line and to start making regular 
payments to get you out of debt for good. The 
interest rate is 1.3% per month, and you budget 
$185 per month to pay it off. How long will it 
take? 

Solution: The keystrokes to solve this problem are as 
follows (make sure that BGN is not in the 
display): 



(Mode: FIN) 



0 (FV) 

1.3 CD 
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3'500 (pg 
185 (±73 |fW) 



Result: 21.86 



So fcare you are It will take 21.86 months to pay 
off that credit-hne. But what does that mean 
about your last payment? Does it mean that you 
have to go m exactly 0.86 of the way through the 
22nd month and make a full payment? Or does it 
mean that at the end of the 22nd month you will 
have to pay 0.86 of a full payment? 

All this really tells you is that, in order to pay off 
that credit-hue, you will either have to make a 
larger payment at the end of the 21st month or a 
smaller payment at the end of the 22nd month 
Kemember that explanation back on page 35 that 
a compound interest loan is like a string of 
simple interest contracts, each written at the 
beginning of a period for the length of that 
period? Unless there is a definition for the way 
that interest accrues during a period, you cannot 
use a value for n that is not an integer. 

In this problem, since it is unclear as to how 
interest accumulates during a period, you have 
to make your final payment either at the end of 
the 21st month or at the end of the 22nd month 
If you key in: 

21 (T) 

you will see that the balance of the loan at the 
end of the 21st month is -156.39. This means 
that if you want to pay off the loan at the end of 
the 21st month, you will need to add $156 39 to 
your regular $185 payment 
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Ifyoukeyin: 
22 QT) 

It^LT^nJ 011 make a ^ Payment 
bv toTn % th& 22 * m °? th ' y ° U ^ h ave overpaid 
5? S °y°^ ^al payment at the end of the 

22 month would be 185 - 26.58 = 158.42. 

Sfi qS ay i??n? n S tiQe , that (C168 - 42 - 156 -39) + 
: 3 S * X S° 18 i' 30 (t0 two dec ^al places). This 
says that during the 22nd month, the interest 
that accumulated was exactly 1.3% of 156 39 

C + °? t0 the explanation of compound 
interest back on page 35. 
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BOND vnrr.K 



Bond calculations take on a slightly different anrfo «, 
financal calculations that we WdTscuTsed up to now I? 

The value of the bond upon maturity is called th. 
redemption value " Tt v n j nn , j. , canea tne 

or mortgage where the present v^ue^Ta^o ™ I T 

bond. The coupon" is like an "interest only payment^ W 
fee bond' ° n fUtUre V3lue ' 4,16 "-demp^r^ue'of 

said to haye "semiannua! coupon's" wh?ch st^ means" 6 
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payment is made" is^caffL Wpon date." 3 C ° UP ° n 
Srt™tt2 fast™ iS USU ^ ly ? h6 . laet C0U P 011 da *e «nd the 

ngnt ena ol tne time hue and work towards the left. 

coupon payment ^CLSffl^^^M 

^11^1/^ ^ owning the bond. The 
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of BGN moS CSlcuIat,on 18 ^rrned with the EM33A out 

However the purchase date rarely falls on a cmm™ j a ,„ 
so you almost always have to dll w7a a parZ period' 

&^£TC?T a bond t you have * ™ ™ 

„£r i. bondj plus y° u ha ve to pay the nrmrinnQ 

owner the amount of the upcoming coupon 7 pZffC 
has accumulated so far in the current upWoh S, ilf 
cash-flow schedule for a bond usu^to^ttU^ & 



FV = REDEMPTION VALUE + COUPON PAYMENT 
Coupon dates (BGN Mode) 




\ = PRICE + PARTIAL COUPON AMOUNT 
. i = YIELD J 
Purchase Date Maturity date 



The m that you get using the above schedule includes both 

acLZTatTd IntteT* ° f ^ "T" ^ ^ 

d.c cumulated m the current period. The yield is <*till 
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at the front of t^t^Ze^ ^^tf J"*** peri ° d 
number of days fr„ m & e pu riase StaTl* 0 C ° UDt ^ e 
coupon date. Then vn« h^lLt, . , „ ate to ™ e upcoming 
total days are iri ^ ^t^^C*^'* 0 * 1 *^ 
question will depend on thp ?S2 te to this 

m every month (or 360 days in a y3 of? T 30 da ^ 
actual calendar, so you W tS ™ * £ f bonds use the 
days in the current Period oL ^^ 6 *° taI number of 
fraction of the c^^Tptriod ?S t y ? U ^ dete ™^d the 
you can determine amount n/?? WlU h ° M the bond > 
payment that you need tH£ tn \t ^mmg coupon 
addition to the price P 7 the P revi °us owner in 



Example: You are purchasing a 7 9^ 

bond tha4 baseTfnsS toT^T* 
date is 70 days before +hl „ * " Iile P urc hase 
then it will ^ B S^r^,5?Ii, COlipon date ' 311(1 

will be 10%? 6 y^a-to-maturify 

Solution: A semiannual coupon means that fj,» 

fs^.^reTeS^dile 296 ° f 100) * 2 » 

afW „ • maturity date comes six vears 

you know that the purchase date it 70 days before 



J39 



^ ° Ti^ 39 ? 80 n = 12 - 39 ' T* 1 * cash-flow schedule 
should look something like this: 



FV =103.6) 



BGN Mode 



i = 10-^-2 



PV = PRICE + (1 - 0.39) 3.60 



Because the coupon payments start at the 
beginning of the first whole period, this is a BGN 
mode calculation, so the FV contains both the 
redemption value and the last coupon payment. 
This boils down to a simple PV calculation 
where n is not an integer: 

(Mode: FIN) BGN mode should be on. 

12 ©10 02 HQ] 

100 [x) 7.2 [%J0 2{BW 

0 100 0 [fv| (OP) [pv] R7q (fy) 

O®7O018O0 0 
M (Eg 



Result: 



-89.48 



You will have to pay $89.48 for this bond to get a 
10% yield-to-maturity. But that $89.48 is the 
price plus the accumulated coupon payment for 
the current period. For the formal "price" of the 
bond, subtract that accumulated coupon 
payment using the following keystrokes: 

m 180 0 70 0180 03.6 SHE) 



Result: -87.28 The price of the bond is $87.28. 

If you know the price of a bond and you wish to 
calculate the yield of the bond, you can get 
pretty close to an answer using the EL-733A 
However, you can't solve for yield directly. The 
following keystrokes give you an estimate of the 
yield to maturity if the price of the bond in the 
above example is $91.33. 

3.6^70 0180 01 

QDH (Reg fig 091 .33 [3073 (pg 

12 0 0 Result: 3.83 

130IIHQ (Endmode)Result: 3.70 

The true semi-annual yield lies in between these two rates 
You can make guesses at the true yield and then calculate 
the price as you did in the above example. When the 
keystrokes result in the correct price, you've arrived at the 
correct yield. Multiply by 2 to annualize the yield. 

Remember, if the purchase date falls on the coupon date 
price and yield calculations are simple i and PV 
calculations and you don't have to deal with partial periods 
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DOLL AK.fi AND CKNTS .vkl ^N DIGITR 



(FINAL PAYMENT^ALCraZTTON) 



^L a ' + ° n0lll l i - n ^ this financi al calculations chapter let's 
loot at a subject that you likely will find extraneous but 
that is worth mentioning. ^i^neous, Dut 

SSSS w 7 EL-733A, it is computed to an accuracy of 10 
digits. However, whenever U.S. money changes hands it 

cents) 50 ^ ° f tW ° decimaI P^-sTdofcs and 

On a mortgage payment or any payment «tr Mm 
extends over a long period of time, ^5^^,^^ been 
calculated to 10 digits, it will be likelj be a™on oX ctTt 
high or a fraction of a cent low each time. This small error 
can accumulate to a few dollars by the end of the contract 

However as usual, there is a way around this: Whenever 
yon have just calculated a payment using the ® taction 

caYculatf SH? ^ d ° llarS 3nd Ce ^> ^ Ihen 
friS. P ' 5 y d0mff thls > accumulate all the 
fractions-of-a-cent's to a final value which cant 

incorporated into the last payment' 



Example: Calculate the payment on a 30 year mortgage of 
$95<000 at 10 5% APR (monthly compounafng) 
Accumulate all the inaccuracies into the final 
payment. 

Solution: (Make sure that BGN is not in the display) 

95'000 (PV) 
0 (FV| 

30 MB f*S QD 
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10.5 pram- 

(Make sure BGN is off) 

Result: -869.00 



That is your payment. It looks like a fairly round 

n n U 5? >e ^ but if you press ®©H(to display 
all the decimal places) you will see that at $869 00 
per month, there is a little over 1/5 of a cent that 
is going unpaid (tsk tsk!). To see what this small 
error accumulates to over the term of the 
mortgage, use the following keystokes: 

869 (±7=) [PM]} 

H t™) Result: -5.86 

So over 30 years, a $5.86 error has accumulated 
Add this value to the regular monthly payment 
to come up with the final month's payment. 

E MB leg m CD Result: - 874.86 

And that is the final payment calculation in this 
manual. 
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Chapter 3. Statistics Mode 



The EL-733A can be used as a powerful statistics calculator 
lo activate the statistics functions on the keyboard you 
need to put the calculator into STAT mode. Press the M 
key until the STAT indicator comes on in the display 



Active Functions In STAT Mode 

In STAT mode, the calculator keyboard is as follows: 




I POt 

□ □ LJJEJ 

TAB 

□ □□□ 



■ ■M.I.U 



□oo 
□oo 



□o m 



EimiCEl 



Only the statistics functions in the bottom four rows of the 

the m JStmt T thG S6Ven math f ^ons and 

RT3 rLS ^nfe nC ? 0nS are active - The memory keys 
m , m ) , and S change their primary meanings to 
become the [eg, S and » keys. You will use these 
three keys to accumulate the numbers (data) that you use 
in your statistical calculations. The STAT mode meanings 
of these three keys are as follows: 

[™l Accumulate data. 

5 Two variable statistics, data accumulation. 

6 Correct a data entry. 

The EL-733A offers functions for both one-variable and two- 
variable statistical calculations. One-variable statistics is 
used fortotaling a list of numbers and for calculating the 
mean ( E), standard deviation ( m or m X and sum of the 
squares ( m ) of a hst of numbers. Two-variable statistics 
can be used to perform all the functions of one-variable 
statistics on a list of number pairs, plus it can be used for 
lmear regression (which is mathematically approximating 
a straight line through a set of "x,y" data pairs), for linear 
forcastmg (forcastmg on a straight line), and for 
exponential regression and forcasting. 

Most of the explanation in this chapter on statistics 
assumes that you have some knowledge of the statistical 
functions you want to use. You should know the definitions 
of terms hke mean," "population standard deviation," and 
^sample standard deviation." That is, you should know 
that the mean is the average of a set of numbers and that 
standard deviation is basically a measure of the fluctuation 
oi the individual data points around the mean. 

If you are going to use linear regression, you should know 
the formula for a straight line on a two dimensional (x,y) 
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coordinate system (that formula is y = aX +b wWo • 
slope" of the line and b is the V interce D n a nH T * ? *fe 
W at least brushed shoulders S J ? y ° U J f h ° m 
or "correlation coefficient " Th \ m^n?^^ 
the correlation coefficient for 7set o^Z^ a Bf^ teS 
regression problem. The corrMnHmT? 5 • ^^ear 
measure of how close the Hat^- ? • ^ oefficiGnt is a 
straight line Zta^JZ %S££*» ^ *> the 

S-S? Sai 1 ^ ^SS^i£i inf T at r 

given in this chapter So givTft a ^t^T**** are 
heard any of the above statistical t?^* ^ * eVer W 

In any statistical calculation odch im, h™, „_ 

keyed in correctly, the work is done A L 7 num ^ IS 

them the correct nnmberf 7h„ SSL- , i° ne ? s you feed 

™takeca.e^ 

Wionsthatyoucan"^ j 
Single Variable Statistics j 

was the "average" mileage. But wh e rT does tW Pr 
come from? What is the easiest way£L^a££ IE?*" 
mileage from a fleet of, say, twelve Wks? avera ^ e I 

I 



o 3 n Slruc^1„TS 11 T m ^t d o 0 f n f tIle 1 ^ e ? 

= ed during the i m r^ fi s St 



Truck ISTnm^o-n 

1 

2 

3 

4 

5 

6 

7 

8 

9 
10 
11 
12 



Mileap p. 

7.13 

4.97 

6.26 

7.34 

5.69 

6.95 

4.03 

6.57 

5.85 

7.42 

6.11 

4.67 



tl u aVe ? ge or mean for ^e above mileages 

just key in each number and press mm ( mm\ t« 7% , ' 

meaning of the (M±J key in STAT S ' Tf 
qrpAm ° , 1 — ' j ixi oiAi mode. If you are not in 
faTAT mode, press the m IS) key until the STAT 
indicator comes on in the display^ Once ™ W «T £ 
numbers keyed in, press S fc^ cSKflJ^ 

(Mode: STAT) 



[2ndF| [eg 
7.13 [DATA] 

4.97 [data] 

6.26 [DATA] 
7.34 [DATA] 
5.69 [DATA] 



6.95 [DATA) 

4.03 fDATft) 

6.57 [DATA] 
5.85 fDALfl 
7.42 jDATAl 
6.11 |DAm1 
467 fDATOl 

S S Result: 6.08 

Your fleet of trucks averaged 6.08 miles per gallon during 
this last month. 



THE mm KEY AND THF, I^f) fTH FUNCTION 

Pressing the GwtSJ key in STAT mode after entering a 
single datum accumulates that datum for the statistical 
functions. When you press this key, you will notice that the 
calculator keeps track of how many data you have keyed in 

by i 1 C0 J IL Ji Lting them in the disptey* This displayed number is 
called n." Pressing (2rjd3 (jD brings "n" to the display. 

In one-variable statistics, the data are referred to in the 
function names as "x." Thus, for one-variable statistics, 
the functions that you can use are '(T| ( x-bar or mean), |sx) 
(sample standard deviation), (jg) (population standard 
deviation), [5] (the, sum of the x's), and (5?) (the sum of the 
x's after they have been squared). 



STANDARD DEVTATTmsr 

To calculate the standard deviation for the above list of 
mileages, you first have to determine which type of 
standard deviation applies. The §dF( (sx) key calculates the 
sample standard deviation" and the gffig [jg) key 
calculates the "population standard deviation." 
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The sample standard deviation" -assumes that the data 
you have keyed in are a sample of a large population for 
which you are trying to estimate the standard deviation. 

The "population standard deviation" assumes that the data 
you have keyed m are the entire population. In the case of 
the truck mileages, the "population standard deviation" is 
the one you would want to calculate, because you own only 
12 trucks and ttiose 12 trucks are all you are interested in 
(they are the entire population). If your calculations were 
for example, for the benefit of the EPA to estimate the 
mileage for a certain model truck based on a sample of 12 
road tests, the "sample standard deviation" would be your 
deviation of choice, because the EPA would take your 
results and apply them to ah trucks of that model. 

For the list of numbers that you have keyed in, press Mf\ m 
to calculate the population standard deviation (1 05) and 
E r nm ^ m t0 . calcuIat e the sample standard deviation 
(1.09). The ^variance is the standard deviation squared 
Press gfSg gg to calculate variance after calculating the 
standard deviation. 

THE Ed AND Jf^ \ ETTttrrsTrnNff 

As mentioned before, the ^ function returns the total of the 
list of numbers that you enter using the (DATA) key, and the 
m function returns the result that you would get if you 
squared all those numbers and then added them together. 

In the average mileage example that we have used in this 
section, the total and the sum of the squares would probably 
not be something you were interested in knowing (unless 
you were going to use those values in some other statistical 
tormulas). However, if you were interested in those values 
you would find that pressing S Eg would give you a 
result of 72.99 and that pressing S (Eg would give you a 
result of 457.11. 
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CORREOTTNa A rtAT A KNTRV 

Occasionally we humans make errors, especially when it 

?V?™ It 7 ™ 8 -^ l0 r g H ? *™*>**. Fortunately, the 
EL-733A comes with a function that allows us to correct any 
errors we make when keying in statistical data In STAT 
mode, the S key changes its primary meaning to (CDI 
which stands for "correct data." — 1 

As a demonstration of correcting a data entry, refer to the 
example average mileage" calculation back on page 148 
and assume that after you had completed your calculation 
of the mean mileage, the driver of truck number 4 informed 
you that he had made an error in his calculation (he didn't 
have a SHARP calculator). After checking his numbers he 
734 mileage for the month was actually 7.20, not 

To correct that error and recalculate the mean based on the 
accurate data, the keystrokes are as follows: 

7.34 (CD) 
7.20 [DATA) 



Two-Variable Statistics 



Result: 6.07 

Notice as you are making the above changes that when you 
press 7.34 [CD| the calculator displays 11.00 indicating that 
it has removed one of the 12 data. When you add the correct 
datum by pressing 7.20 [DATA), the calculator displays 12 00 
which is the number of data in the complete list 



appKcationsSe ^oiidetbly Tain it 
consuming narf of ■ UA1£,lt ^ rdD1 y- . Again, the most time- 



J2nd 


B ED 


§d 


es 




BO 










|ndF 


i o 












CD 




s . 




IB £ 



Population standard deviation of the y's. 
m m Sum of the individual pair products: x times y. 
Sum of the y's. 

Sum of the y's after they have been squared. 
Correlation coefficient. 



m ® Slope in the linear regression formula v = 



y = a + bx. 
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KEYING TN DATA 



The two numbers in the statistical data pairs that you use 
m two-variable statistics are called V and "y." To key in a 
data pair, key in x, press the S key (which is the STAT 
mode meaning of the H key), key in y, and press (DAT*] To 
correct a data entry, key in the incorrect x, press the \&M 
key, key in the incorrect y, and press [CD) . 

As an example, assume yon invested in a company in 
January of 1982. The value of the stock has increased in 
value steadily according to the following table. 

January of: $ Stock Value 

1982 45 . 000 

1983 46 - 976 

1984 49 ' 254 

1985 51770 

}2 86 52'624 
!987 54 . 19 o 

What has been the average value of your investment during 
those years? And, a more interesting question is: if the rate 
of increase in the stock value can be approximated by a 
straight line, what will your stock be worth in the year 

You have six data pairs to key in for this problem. Thev are 
1982, 45'000), (1983, 46'976), (1984, 49'254), (1985, 51770) 
(1986, 52'624), (1987, 54190). The keystrokes used to key in 
this data are as follows: 

(Mode: STAT) 



1982 H 45'000 

1983 S 46'976 fMiA) 
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1984 S 49'254 [Dm] 

1985 H 51770 \DW$ 

1986 B 52'624 [TO) 

1987 H 54190 (Dm 

Remember that H is the STAT mode meaning of the S 
key. S is not the second function of the (RM) key, so you do 
not have to press |n?B first (you can if you wish though). 

As you key in the above six data pairs, you will notice that 
the calculator keeps track of the pair that you are on by 
counting them in the display. This number that it shows in 
the display is called "n." At any time, you can see how 
many data pairs have been keyed in by pressing S [n] . At 
the end of keying in the data, n is equal to 6.00, and 6.00 is 
what should be showing in the display. 

Once you have the data keyed in, you are first after the 
answer to the question: what is the average value of your 
stock over the years? To see this answer press: 

H E Result: 49'969.00 

The [7J key returns the mean of the y values. In this case, 
you entered the stock value as the y component of each data 
pair, so [T) returns the average stock value over the years. 

The next question you want to answer is: if the increase in 
value can be approximated by a straight line (in other 
words, if the trend of the last five years stays constant) what 
will the stock value be in January of the year 2000? 

To answer this question, simply use the keystrokes: 

2000 S E) Result: 78'936.29 
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^^SSnS ?w/ a Pl0tted a line 

1987 The 1^ 

the stock value to be at $78'936.29; 6 Jt J° redi cts 



80*000 



75*000 



70'000 



65'000 



60'ODO 4- 



55'000 ■■ 



50*000 4- 



45*000 



± f- 



s a s s 



Linear Regression Of Stock Value Data 



© ^^t^ a p^« to *™rate the 
extrapolation on a five-year tren Hn t f° USe a Hnear 
the distant future of an^S? ^ t0 6VaJuate 



The correlation coefficient {T} ranees from 1 +n 1 Th 
(Mode: STAT) 

a S (Z) (to see an the decimal places) 

Result: -3'658778. 
' Result: 1868.857143 

s rn ^ , 

— Result: 0.990733242 

Jise TXt^ S {5 iS ^ C \ a Ia W 6 ne ^ ative ***** in this 
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So to fit a set of (x,y) data pairs to the curve y = ab x , you 
simply enter your pairs as usual except, after you enter y, 
press the ^ndF) [h) keys. Also, whenever you calculate E) 
GO , or OD , press the dndQ (e*) keys (because e ln 60 = y). 



Example: Fit the following data to a curve described by the 
equation y = ab\ Determine the values for "r," 
"a," and "b," and calculate the predicted y values 
at x = 9.2 and x = -2.6. 



X 


-X- 


0.5 


8.0 


1.6 


13.2 


3.6 


52.9 


7.9 


1008.0 


8.7 


2201.0 



Solution: To enter the data, use the following keystrokes: 
(Mode: STAT) 
[HF] [CA| 

.5 [^3 8 S QF) [DATA] 

1.6 B 13.2 S Un) [data! 

3.6 Q 52.9 iMF) [m] [Mia) 
7.9 S 1'008 §5S Qn) [M7A) 

8.7 H 2'201 §dB (jn) fDATA] 

Once the five data points are entered, you can 
calculate the desired regression values using the 
keystrokes below: 

S E Result: 0.998657732 

HSH[e!l Result: 4.868338038 

(2nd£) El [I!) Result: 1.988330772 
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The correlation coefficient is 0.998... indicating 
that this curve is an excellent model for this 
data. Also from the above results, the equation 
for the curve is: 
y = 4.87(1.99*) 

To calculate the predicted values for y at x = 9.2 
and x = —2.6, press: 

9.2g0B0 Result: 2713.164694 

Result: 0.815286551 



159 



Appendix A. Care And Maintenance 



Since the liquid crystal display is made of glass material, 
treat the calculator with care. To insure trouble-free 
operation of your SHARP calculator, we recommend the 
following: 

1. The calculator should be kept in areas free from 
extreme temperature changes, moisture and dust. 
During warm weather, vehicles left in direct sunlight 
are subject to high temperature build-up. Prolonged 
exposure to high temperature may damage your 
calculator. 

2. A soft, dry cloth should be used to clean the calculator. 
Do not use solvents or a wet cloth. 

3. If the calculator wall not be used for an extended period 
of time, remove the batteries to avoid possible damage 
caused by battery leakage. 

4. If service of your calculator is required, use only an 
authorized SHARP SERVICE CENTER listed on the 
last page of this manual. 

5. Keep this manual for reference. 

How To Proceed If Abnormal Conditions Occur 

If this calculator is exposed to a powerful external electric 
field or shock during use, a rare condition may occur in 
which all the keys, including the j5GJ key, do not function. 
In this case, press the RESET switch on the back of the 
calculator. Note that the memory contents will be 
completely cleared when this operation is performed. 
Press the RESET switch only in the following cases: 

• After replacing the batteries 

• To clear all memory contents 
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• When an abnormal condition occurs and all keys are 
inoperative. 

Battery Replacement 

Batteries Used 

Alkaline-manganese battery (LR44) x 2 
Notes on Battery Replacement 

Batteries that are not properly handled can leak and 
damage the calculator. For this reason, pay particular 
attention to the following points. 

• Be sure to turn the power off when replacing batteries. 

• Replace both batteries at the same time. 

• Do not mix new and used batteries. 

• Use the same type of batteries, 

• When installing, orient each battery properly according 
to the + markings as indicated in the calculator. 

• Keep the batteries out of the reach of children. 

• Since the original batteries were factory-installed before 
shipment, they may require replacement before the 
continuous operating time indicated in the specifications 
is reached. 

• Exhausted batteries left in the calculator may leak and 
damage the calculator. 

• Do not throw the batteries into a fire, as they may 
explode. 

When to Replace Batteries 

When the battery indicator is out, replace the batteries. 
Immediately change them by following the procedure 
below. 

Replacement Procedure 

1 . Turn the power off by pressing the [off) key. 

2. Remove the two screws on the back and remove the 
back cover. 
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3. Do not touch any of the internal electronic components. 
Remove the used batteries by prying them with a ball- 
point pen or other similar pointed device as shown in 
the figure, 

4. Install two new batteries (alkaline-manganese, LR44 or 
equivalent) with their positive sides facing up 

5. Replace the back cover and secure it with the screw* 

emulator RESET SW1 " tCh ' l0C3ted °" the b3Ck ° f tJie 



(Figure) 




Make sure that the display appears as shown below display 
and then press gg, . If the display does not appear as 
shown, remove the batteries, reinstall them and check the 
display once again. 
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Appendix B: Specifications 



Model: 

Display capacity: 



Number of internal 
calculation digits: 

Calculations: 



Display: 
Component: 
Power supply: 

Power consumption: 
Operating time: 



Operating temp. 
Dimensions: 

Weight: 

Accessories: 



EL-733A 

Ten digit floating decimal point 
display or an eight digit mantissa 
and two digit exponent. Minus 
symbol appears both in mantissa 
and exponents portion. 

Mantissa: 12 digits, 

Exponent: 2 digits. 

Fo ur ari thm e ti c c al cul ati ons , 

reciprocal, square root, square, 

and power, logarithm and 

exponential, factorial, memory, 

statistical calculations, and 

financial calculations. 

Liquid Crystal Display (FEM type) 

LSI etc. 

3.0V DC Alkaline manganese 
battery (LR-44) x 2 
3.0 V DC (0.00025W) 
Approx 1000 hours (LR-44) of 
displaying 55'555 at ambient 
temperature: 20° C (68°F). The 
operating time will vary depending 
on the type of battery and the way 
the calculator is used. 
0°C to 40°C (32°F to 104°F) 
76(W)xl43 (D)x 8.5(H) mm 

3"(W)x 5-5/1 6"(D)x 11/32" 
Approx HOg (0.24 lb.) (including 
wallet) 

Alkaline manganese battery x 2 
(built-in) and owner's manual 
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— Range Limitation — 



There are two processes that can take place in finance; 
amortization (systematic elimination of debt) and growth 
(systematic accumulation of wealth). 

When solving for interest rate (i) in a growth problem, 
the calculator may display the error symbol "E" if the 
value for the number of payments is between 162 and 
600 and the anticipated value for interest rate (i) falls 
between .01% and .67% per compounding period. 

The graph and cash flow sign conventions below 
highlight the area of concern. 




162 600 
When: 



f PV£0 1 ( ?v>0 1 

PMT<0 or { PMT>0 

I FV>0 } { FV<0 J 

Error Conditions 

In case of error, the symbol "E" will be displayed. An error 
will be caused by calculations or instructions beyond the 
capacity of the machine, as listed below. An error can be 
cleared by the (5c| key. 

1. When the absolute value of a calculation result is 
greater than 9.999999999 x 10 99 . 

2. When a number is divided by zero (A 0). 

3. For special functions, an error occurs when the 
calculations exceed the ranges specified in the previous 
tables. 
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Appendix C. Indexes 



Function Pa ge 
1MB 11 



Function Index 



|bgn] 
Q 

[n] 

m 

fPVl 



[SEL] 
0 



0 
fRM) 

EJ 

s 

H ED 
M [rcl| 



105 

105,109 
105,115 
6 
9 
26 
93 
93 
93 
48, 56 
9 

42,133 
42,59 
42, 50 
42, 53 
42, 46 

22 

25 

25 

25 

28 

28 

28 

14 

16 

17 

13 

13 

13 

13 
105 
27, 33 



Function 
IMF) [STO| 

|2iidF| iMOKl 

S\ El 

[2lFj ffiP^ 
fgndFl EEB 
§d3 fnTJ 
S 

{giidFl (My) 
M [ef] 
Qn) 

H da 

H fa) 
®@ 

IMF) [2J 
|2ndF) QT| 

gngFi rjr) 
S O 

H ED 

(CD) 



Page 

33 
7 

10 

47 

47 
69, 85 
69, 85 

28 

22 

25 

28 

28 

28 
151 
151 
151 
146 
148 
148 

146, 153 

148,151 

148, 151 

153,148 

155 

155 

155 

149 

149 

153, 159 
153, 159 
145,150 
152 

147,152 
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